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ABStRACT 

This document? contains siji^papers presented at a 
conference on Science and Public Policy in the American Oniyersity, 
held at Indiana University^ March 20-22, 1968. The purpose of the 
conference was -to report results of curriculum development' in science 
and to examine issues and problems of science policy. All six papers 
included address topics of s'cience curriciflum development and/or 
science and public ^policy, (SL) 
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*c ' ■ PREFACE ^ - " ■ . ' 

♦ * 

The six papers assembled In this cq! lection were prepared for a conference held • 

I' ■ . ' ' ' ' 

at Indiana University on March 20-22, l^B, and sponsored Jcintly(b,y Indiana University 
.and Purdvie Universiry The purpose of the conference was fo report the results of a two- 
. year study of university curriculum development in science and public policy undertaken' 

by the sponsor inguniversifies under a grant from the National Science Foundation, 
, Attendance at th^ conference was by iqvitation to representatives o/. twenty-two universities, 

located chiefly in th^ Middle West., which had indicated an interest in thefdevelopment 
'of reseprch and teaching in' the newly developing acac^emic fie^d pf science ®nd public' 
policy 

The scope of the conference was broader than the (experience of the sfDonsoriqg 
universities. Although their experience was reported to the conference, a broader range 
of issues was TlltiixJuced and discussed- The participat?6n of Senator Fred Han is', 
Chairmen of the Senate Sisbcommittee on Government, Research cfnd of Philip Yeager 
of the staff of the House of , Representatives Committee ,on Science and Ast/onaurics 
brought issues -and problems of science policy directly before the conference. The con- 
^tbut ions of these representatives of Congressional policy-making for science apd technology 
provide the opening and closing papiers of this collection ds they did at the conference - 
^The 'four'intervening papers were prepared by university represenfatives who, each in his . 
own' way, has done pioneering wo/k in the development of science and publlc policy studies 
"In American universities . * , * 

-^ As the conference discussions wete discursive, ^ide-ranging^ and inevitably 
^Nstccasionally repetitive, ,no gttempt v^fasTnode to reconstruct'a trinsctipt of acfua 
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^ del iberaf ions*. The sessions were' "woj[ king sessions" ond were nor intended to be productive 
of polished discourse. But the papers, prepared* to help structure the conference and bring' - 
to it some of the reality of the^ science policy process^ could be made available 4'o a 
wider audience. Requests for the papeVi were received from institutions unable to 
sen^l representgtijies tothe conference and from numbers of^orher persons interested in ^ 
this general subject matter- The sponsoring universitie^ and the National Science Founddrion 
therefore agreed that an inexpensive reproduction oi the papers for general circulation 
y/oufd be useful dnd .^onjistenr with tlie oblectivQs of the^ conference, ' * 

/ •■ ■ • . 

On behali of the authors, the sponsors would like^o make it clear to the readers 
that these papers, although serious in purpose and Substahce^ are not presented as pra- 

ducts. of scholarly research They are largely yi^Ihations of experience. Some of them, 

# * 
notably the coBtriburion of EugenirB Skolnikoff, report the -results of origingl investiga-' 

tion> For the most part, however, they are deliberately subjective and informal ?his 

in no way diminishes their value for the purpose for^which they were intended and for 

v/hfch they are now more generally available. They represent shared insight and . 

experience rather than outcofnes of scientific research 

In a very real" sense the remarks of Senator Harris at the opening of the conference 

may be described as the invocation o£ a-concerned citizen-f-a cah for action by the 

* . ■ . ' ■ / 

univetsities to respond more ^effectively to the nfeed for a better understanrding of human •/ 
b^havior^ He caMed for the kind of national attention to the social sciences thqt the 
physical sciences have received since World War M. The question of whether a Socigl 
Science foundation wgould be the most promising avenue to this objective'was discussed 
only briefly at th^^conference ^she possible t)dvantages of a funding agency for pubJic 



policy -studies was recognized. There was some, doubt as to the readiness of the scieRtific 
C(^munity genera! ly tp accept policy-oriented research as "scienSfe, " or to agree that 
anyone other than persons properly accA'ecjired as scientists douldbe legitimate students ' 
of \cience policy^ Nevert^ieless, many participants felt fhat the study of pubUc policy' 
for science and technology required the interaction of scholars in all fields of sclent^, 

and that^'^at ieosf for the present, the National Science Fourdation was >he logical 

• « • 

forum in which this field of pojicy studies should be considered. 

Dr. David Heebink of the Office of Planning and Policy Studies described the 

efforts of rhe National Science Foundation to assist the universities in the'developrnent 

of centers for the study of scFence and public policy. He told the conference tl^at the 

Foundation was definitely committed to assistance in this area, although the'extent of 

s - 

assistance was, ofr course^ contingent on budgetary considerations. 

The conference did not attempt to reach findings or recommendations. It was 

'". . A. * 

not directed toward, this kindUf Qutcome. Certain conclusfon's regarding the develop- 
ment of science and public policy in American universities were, howe^r, implicit 
in \he discussions and were often reinforced by the papers. In summaryv, these con- 
clusiofis were: ^ ^ 

L The study of pubiic policy 'and administration relatm*g to scieVce \ 
and technd'ogy^ is certain to»beccme increasingly importarj^ in the 
. universiti^^;in the yeors ahead, - ' ' . ^ * 

2. The interest in science policy studies is much greater than the action 
in American universities, and f6^%^o reasons: ' . 



a. the stud^ of science policy has no "natural" home among th^ disciplines 
academic organisation does not generally facilitate its study, and 

a 

b, money to supp^t teaching and research in science cod public poljcy * 
has been severely limited (with tlie notable excepjions of Columbia 
University and Harvard Universip^), * 

3. University programs in science, technology and puttie polic/vequjre. 
mulf^discipllnary involver^ent ! There are'vorious ways to obtain this 

involvement, however, and no single pattern of p'rogram organization 

• 1 ^ • • ' • 

seems equally appropripte to all universities, ^ . * 

4. The successrul ,directron and 'development of a program of study does^ 
seem to require sotne formglization of responsicility and a clear i/jdication 
of legitimate institutional status and support. Nerarly aN of the universities 
that have taken lead in this area of study have estoblished centers, 
Institutes or programs for this purpose. 

5. The most urgent financial needs are for 

a,, financial assistance to pre and post doctorol students to pursue studies 
in the field. The multi-disciplinary character of science policy studies " 
tends to ptace then outside the boundaries of«eligibility for cfssistantships 
or fellowshif>s In the conventional disciplines. 

t. grants for research that cross disciplinary lines^dnd are likely to oe 
.given low priority by disefpline-oriented review (Committees. 
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assistance ^ar studies that help to organize subject matter arxJ 
concepts in the emerging field. Bibliographical studies, ore important 
at this stgge in the development of the field. (The conference noted^the 
completion of the first volunrfe of cf i>ibliography on sc^fence technology 
and public policy prepared at Indiana University under a contract with 
j ' the National Science Foundation). 

/ . . . . ' 

I 6. Consistent moral and financial support for university programs In science, 

I 

technology and public poljcy by governhrientol agencies and foundations 

and especially by the National Science Foundation 

The editors would like to acknowledge'the assistance o^ the Nafional Science 

Foundation In the funding of the conference and the publication of these papers. Special 

appreciation Is owed to Miss M.J. CaHanan who has been the representative of the Natio 

f 

Science Fgundation principal ly concerned with thisp|oject since'^ts inception. 
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INTRODUCTION 

PUBLIC NEECJS AND UNIVERSITY RESPONSIBILITIES 
IN THE DEVELOPMENT OF PUBLIC POLICY teR 

' SCIENCE AND TEC+INOLOGY ' ^' 

, BY SENATOR FRED HARRIS , • ^ 

* It is harfd fo overestimate the importance in today's world of public understanding ofj^ 
the meaning and'importance of science and technology » It is equally difficult to overem- 
phasize the need for men and women in government with this understanding. Unfortunately 
their numbers are too few<ind herein lie.s a responsibility that our universities ought to see. 

People who. really undefstand government and qlso know something about science ar\d 
technology are very dl^fficult to find'. Not long ago I was lucky enough to find one of 
these scarce individuals for'our subcommittee staff in the Senate. He had a bJchelor's ' 
degree in science, a mastef's degree in the history of science frono Harvard, ind a Ph. D. in 

.... . • J ■ 

political science from Georgetown. He haa been wording in the Library of Gong|ess in the* 
Science Policy Division on the Legislative Reference Service under Edward Wenic, 'jr, (who 
Ts another person who cuts across (disciplinary lines). The difficulty in finding people like 
^this-*-and the rdpidly growing need for their services in government-^-points out fhe Impor- 

. .' . . . . • ' ■ . ^ 

tance of university training in science, technology and^aybj^ic policy. 

I first became awari of the critical importance of multidisciplinory trair)ir>g in science, 
t^hnology and pbblic policy when the Subcommittee on Government Research be^sn to look 
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into the oroad question'of how the government. develops policies for rese,arch and develop- 
ment. Actually, a/ first, our interest Was even broader than this. To deql with the prob- 
lems of research in context, we needed to know how the government o^ the United States 
actually makes policy in relation to the more 'inc^luslve fields of sciende and technology. 
We then had to qsk ourselies another question, which we foond wasjust as difficult* to 
answer: How should it make policy? This ^ed us to an appreciation df our need for people ^ 
capable of assisting government in this dffficult and increasingly important phase of the ' 
public policy process, ^ » . ^ . • , 

Returnirvg to the question of how the gd^rnment of the United States presently m^akes 
f)olicy for science and technojogy, we came to believe that i^ftiakes it accidentally. 
There is something that might be called a nationdl science policy, but it is a conglomeration 
of decisions made on a fragmentejd basis/ Cumulatively, its pieces add up to some kind of 
overall national policy, but it is mostly a. product of inadvertence and accident. • 

Looking first at the policymaking structure of the Executive Departm'ent we find that,. 



despite tfie 'unifying role of the President; it is very mucji fragmentJ^. There has been 



an 



attempt to establish a"more coherent national policy with the creation — b/ executive order, • 
not by Congressional act--of the Office of Science and Technology In the' Executive Office 
of the President, This is an advance in the right dlM^ction, and that office^ headed by an 
excellent man, Dr^ Donald Hornig, has done*a good job. However, we still need arwoffice 
with the power and prestige which only legislative authorization could giv^ it. The O.S.T. 
was cheated by the Executive, and is responsible directly to the Whit^ Hou^ withayt any 
responsibilities to refiort to*.Congr^ss, or to make public statements\or appearances except in 
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.support of the President's^preiMO'usly estcrtDlfshed'policy. It is an^ageht of Presidential policy,, 
v/hich is sometimes less tKan. national jl>oli«V^. - \ . 

The National Science Tou^U^lbn is jtli^^st^ visl^ governmeir^gjencles which ' 

have to do witK science policy in the federql government. But actually, it deals witK a 
rather smaN portion of Ihe massive funds*which the federals goY^rripnent spends for science^ 
ond technology and its policymaking, activitTes are relptfvely slight. T^e target portion of 
the mon^y is spent by the Atomic Energy Commission, the Departi^eat of Defense, the 

^ National Aeronautics and Space Administration, dnd th^ National Institutes of Health. But 
if this dispersed of authority is the case in th^Pfej^cutiv^ departments and agencies, it is even 
more the ca§e-4rr the Congre5S. . V» 

. - * ^ " ' ' • ; ' . - 

Theoretically, the Appropriations Committees in the Senate«jncl the -House,hav9 
government-wide jurisdiction, so thar, in the review and justification of the overall Ipudget, 

they would have. to make some choices in expenditures — for example, whether to*put money 

*- • ' * 

in supersonic transport as opposed to cancer reseof ch . That operated, however, , only in 

/ * ' . ' \ 

theory because the Appropriations Committee is d Igrge committee— the largest in botli the. 

Senate and the House. It has enorfjnous burdens in\trying to sort out .these choices. .Moreover> 

it actOally functions through its subcommittees, and these subcommittees, by anid large^ ' 

follow Executive agency priorities. Tfie -Congress does not g^f to make many real choices. 

It is not*organized to moke a considered assessment of[jDriorities in relation to national needs. 

Instead, it u^4ally can only react affirmatively ^r^egatively to specific issues. The^6rson 

who^ts on the subcommittee, say, for NASA, fcecome^ an expert 'on NASA's budget. 



. Similarly if he served on a;subcpmmitfee whUh had jurisdiction over fite National jnsti-*'. 

fates of Health he would become familiar with'thefr budgets, -but his information would 

.^not help hi^ to decide whettier we need more space technology and Uss health V^searck^ V 
' * • . • ... 

or whethei^jve shoufd)spend more, or less, on forestry. The person wbcsits. on the Appro- 

priatlons Subcorrrmittee becomes an expert in the Subcommittee's fields, but not on the* ^ 

public^budget generaHy. Therefore neither of the committees on ap^opri^^tions are^ 

■> equipped to look at the broad spectrum of expenditures or'to consider^lJe' 

.... • * ^ ^ • ^ ' ' 

priorities. ^ . - j 

. At the present, priority decisions are made in.the Bureau of the Budyet, and I am 
not sure that they are, made with'the proper justification. A lot of facts are miss^g ,in 

the decision-making process. Thfere are, ^however, areas of great rrver^it and strength in ^ 

• - - 

our science policy system. As someone oncyaid, 'iif^you ^et Jfenough basketballs 

bouncing onjhe court, one pp two are liable to go into the-bdsket, " There is merit in 

the feeling that we do not want a sctence <:zar who sits down and decides how, government 

is'gainq to spend its money this year for. science and 4ipc+)nology. We have se?n hov^ the 
* * ^ 

Soviet Union in some fields, usin^ j^very rajfonaf and controlled decisionTmaking system— 
K J . , . . / . ' 

although this is somewhat of an oversimplifjpation-Thas been remarkably retarded Jrom * 

•t, ' ' . • • * . . , 

time to time/ People^/howhaye visited with their counterparts in q scientific discipline 

* \ ' 

in the Soviet. Union report that^the Soviets are very much interested in how the. plurarr^trc^ 
American system works. The Sqyiet science policy system ha^ undergone repeated reorgarK- 
zbtion during Jhe iast Jecode, which suggests thot'the Sovie/s have noJ as*yet foun^*a ) 
satisfying answ^r&tb this problem, , • * 



" * ^ The second thmg we can say, in addif iOn fo acknowledging fhaf we don'f wan> a 

//science czar, is that we have got fo continue fo be very much infdfesfed in basic research. 
••'(.* ' . ^ ' . ^ , 

An^ikfige we speak of a goals-orienfed policy, -or a science policy at all, we scare a lof of 
*' * • 

people / jPh§y fhink fhaf all fke basic, researcl> funds are going fo dry up, and^hat fhe em- 

, pMWs will be only-on ^chnology, or on application and developmenf . Nobody wants to 

go to this'^xtreme, arid certainly our subcommittee does nof want to. Obviously, we can- 

n6f make any progress' at all unless we continue to expand our basic .reservoir df knowledge 

at an accelerated rpte<, Not*only must we continue whqt we are doing in basic research, 

but we must increasingly expand it, 

. . , Wheri the conflict in Vietnam is ov^er, a great deal of money is going to be freed. 

The President is going ^to have to make some decisiofts about what to do with this money. 

f 

^I^Arfd one of the things to be decided on is what to do in the science and technology fields, ' 
especiaJly 'in researclyanci development At the present ^ime^ in our system, the President 
cannot have all the needed fact^ Sf his disposal wh^n making a decision. One thing he 
needs to know — not necessarily the most important — is what soft of economic impact will 
occur as a result of various kinds of science expenditure*. What-sort of growth in the 

I • r 

y / » • 

Gross National Product will we get from each kind of expenditure, for example? More 



im^rtgntjy, he needs toJ<now what sort of effect these expenditures would have on the 
\ ea<Srmous. human problems we have in this country.' I don't think our present decislffh-nnaking 
mechanisms permit us tp make fhe kind of rational, conscious policy determinations we. 
should be able to make. 

Until I am sure that we have got something better, howev^^ ( do not want to Sfjpplant 



the diverse multiplicity of approaches that we have developed to new knowledge. Dis- ^ 

.organised as It appears to be^^ this method has worked spectacularly well in many ways <• ^ 

Yet we must consider that it h^s also worked spectacularly poorly ir^ many other ways. 

It has wtrked poorly, for example, in the field of the social sciences. The social sciences 

never had a Manhattan Project or anything like Sputnik which would have meant increased 

visibility and public attention. Attention means, among other things, monpy. Since ' - 

1945 we have had that attention «in the nqtural and physical sciences, and^ as a result, ^ 

man can accompfhh almost anytl^ing today by pushing a button, not excluding the dfesl^rj)^- 

tion of the world. We know quite a lot about the button and about the machine it activates, 

but we know very little more than we^ drd about the man who pushes the button, ' We are 

never going to get that knowledge without giving the social science^ what they need— the 

attention that'they would get if we established c National Social Sciences Foundation, 

« # 

Let us consider the broad range of social legislation that we have enacted in recent 
yearsT-for example, in the war on poverty The war on poverty has suffered from twd 
kinds of shortages. It coulcthave survi>5^ed one, but two shortages have made its progress , 
extremely difficult. One has been a shortage jof dedicated people, of people who are 
compassionate, knowledgeable, dedicated, and witling to try to cope with these tremen- 
dously difficult human problems thot are involveiJs^ poverty — cultural deprivation, racial 
prejudice, ahd so forth . Such people are always in short supply. The second ond more 
debilitatiTTg shortage is the* inadequacy of knowledge and methodology. A man who is 
not expecially strongly dedicated to. a ||^sk can do a very good job if it can be explained 
to'hirh just exactly what his job is. 'V^e need to say: "Yb'jr'job is to go but there to help a man 
who has been out of work, who has suffered some kind of deep psychological damage during 

■ * . \ 

, xn 
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% • 

the long peridd when he was looking for work, who has lost some of the armor-plqting fh^t 
most of us have that qilows us to suffer rebuffs and continue — ojid hefe are precisely the 
steps tl>|t you must follow to assist that mao. Here is the kind of psychological damage 
jhaf he has suffered, and here are the steps, that you^an take to reboitd his motivation 
and his self-confidence. " The mere offering of opportunity to a man like that does not ^ . . 
necessarily bring him b*ack int^o sbciet;^. But we. dpn*t even know how to do >hat effec- 
tively. We are suftering frofn ^ crfsis of ignorance m relation to our bosiCjfoclal needs. ^ 
Ttrere are a great many things ^e doh*t know about human befhgs, and we really 

: / ' ■ ' ' I ' . ■ 

hadn't realized- that we didn't knojw them uhtil we got to the critical ^toQe thgt we have 
now reached „ In the 1930's we didn't have tq worjy so much about what- we didn't know, 
because things were so bad that any v^ll-ii^rentionpd cict of government seemed to help 
somehow. ^13ut now we are building a permanent poverty class in this Country. At a time 
when. we are more affluent than ever before, we are trapping people iru poverty with no 
chance of escape. We are systemathcol 1^ destroying many children in poverty-stricken 
areas,, and we do not know bow to change th^ situation. We know sonie things that are 
rather obvious, but if we knew more; we coufd do a better job without having taexperi- 
"ment aj much, If We really made carefully weighed public decisions about science and 
research and development policies. We would <ertamly take a greater interest in the ^ 
social sciences. " ' . • . . • 

^^^^^^^ 

The same is true in the medical field. Here is another illustration of the shortcom-*'^, 
ihgs of our present system of establishing Science policy / The United Stated of America, 
with a Gross National Produt^t sopring above 800 million dollars^ now ranks twelfth among 
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industrial notion^ In th6 worid In Infant mortality. Japan, for example/ ranked above 
the United States last year In this respect. We'have been holding some hearings this past 
year in our Subcommittee on Government Research on the application, developnrre?lt, and 

• use of blo-medlcal , knowledge. This year we are holding hearings on the ethical, moral, 
legal, and economic questions involved in medical advances. Some very difficult public 
policy, questions are Involved lb heart transplants, genetic engineering and many other 

. developments in bio-medlcql science. We are^at the* present time on the threshold of 
being able to preserve living tissue. Very soon we are going to be in a position where V 
tissue can be kept for quite s^ne time. We won't have to wait for that until 1984; If ijs ^ . 
nearly upon us now, and these are questions^that society might as well comTfrertce to * 
consider, because they are going to have to be considered before very miich longer,, 
Ther^^s a greot cleal of mystifcism bound up in present-day thinking about the hum^o-bod^.' 
after It'lf^dead, Perhaps we are not thinking very realistically or even ethically about 
these problems These are the kinds of things that government po^icy ought to look at 
before, and not after, the fpct, * , . - 

It is estimated that over 7,700 people could be saved this year by ki,dnfey trans- 
plants, or by use of an artificial kidney. There are terrible moral questions Involved ^ 
here for poli,cy-makers And, wb^^er we know th^^^exist or not, these questions-are at 
just ds terrible for ustecause tdday we haverv't any;rlght not to know that they exist. 
Infant rhortallty Is double where poor^people Ifve as compared with the affluent suburbs « 
People are dying a few blocks XJway from some of the' finest medical foci liVfes Ifethe 
'-world in this, the i-i^hest and most powerful country In the world. A Negro ^wiman In 
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this country is seven times more likely to die dyrrng pregnancy or immediately following 
delivery; aj^egro child from one month. to three years is three times more likely to die 
than a v^hite child.' We are confronted with some difficult judgmeVjts now, and we myst 
begin to face up to our responsibilitieSo The situation is bad enough in terms of the 
present expected life span. What sort of problems are we'going to have as life becomes 
longer for people? We have come to the place where our rivers are r>ot fit for fish-not 
to mention human bein^s-and the air 'that we breathe in most pf our cities is unclean and 

. ' ' \' r ' ■ . 

.is hazardous to h^altho These are thipgs that our policy-makers for science and technology 
simply must face up to. ' . • 

Now we com^ to the critical question of who is going to face up to -tkese things. 
•|t.is rtot going to be done'by poMtiqians alone, and it is not going to be done by scientists 
alone: We are going to have' to find some way /first, of producing petjple who pan walk^ 
back and' forth between both, camps and^ second, of creating the kind of language which 
.wilj-enabl^ those in the separate camps^to speak to each other, "^terdisciplinory" and 
'WItijdiscipl inary" are probably the key worcis of our age, Th^ jniversities need to do 
much more to I?r1dge the gaps among the disciplines and to make it respectable for scholars 
to specialize in syntfiesis and breadth as weJI as in reductionism and depth. In the field 

* * 

of bia-medical engineepiflg, 'for example, we ought to hove a National Institute of Bio- 
engineering in the National Institutes of Health. The engineer^ right pow can do manv ^ 
thi^Jfls tliat doctors woi^ld Jike to do if onhy they kn6\v that it were possible. ■ We have a 
.crisis ifi hedlth jn this country and it is going to jgef worse. We are not. able to bring all " 
this new technology in the field pf engineering toT^ear on these medical problems if ap 



freotedjike a nrtechanif:, and not allowed in on fhe 'decisionTmaking.jjrocpss. There are 



engineer is going fo be the subordinate of a'docfor-certainly nof if. he is goir>g to be> 

ire 

other exciting fields for the engijieer, and he cj^obtain reseafch funds about as eosify 

as the' medioQ I people. He will do exactly that,^ and/iot get involved -in sorrfd kind of 

multidjsciplmary effort unle|s hfe attains the,itato's df 'equ^al par^tner in t^e^medicaLfield . 

. • • * - * ^ ) ' . 

This is very difficult because people \h the.mediccfl fPeld iee their relationship with the. 

pal-ien^as one' that takes preceideijce bver pJhothef relotiooships^ and perhops threy are . 

' correct. But'there bujghf to be a way' to dfetinguish anjorig1Btese,dif^erenJ"Jrelptionsh1ps ' 

• ■• -'v^v ■ • 't'. ■•\ 7 ■ ^ • - 

* and to share the prestige more'equrtably arrflsng tli^ partnfers'in 'th;l?*end'eavbr;. 



" Dr. Michael De'Bokey, the heart .surgeori^^ wcis dealingprirtiarilyilvftti enoiheering 
problems; butihe could not find en^gihe^rs wholcpew enougji' abocW*th^ engjn^Fi.ng pVoblems 



of doctors or doctors- who knew, enoi/^h'abo'^ engin^feering to 'give h^jjh /he techniijaf )^ * 
support'that his vC^ork required'; . Fi/ifall/, he'^hqcj io o?£^rji^e *hd d^e|cj[J thise spedi«l ^ 

* talents*tjogether in one grot^p dt HQustqn. His/groyp vvorkea fouq J<S5r1ta timtfiay triqJ ot^ j 
error in order to discpyer a *substonde Trt>m whioh ,dn*artifjc!al *f)eaft cbufd be rrtodp. ' — 

. When they eventually found^th'e materibl^ i4 V-psJajplastic* whioh had biFeo lofvg fn exist- * ^ ^ 

• ence. WeVeaMj^an't afford thisr triql and erfQr^metHG«cE anymore. We ^an''t affof-d to 



ha7e people engaged fn ytedrs of'expferimentatiop onJy 'to^have •some9^ .say at.thft ^nd, - 
^ ^Well; my goodness, I had known thafall al6ng; I hadn'* oriy idea yOu were interested/' ' 
"Eventually, this all becomes a problem of'publtc admif)Ut/ration . How do you put . 
/ * together a giant kind of project or a much larger kind j^fpro^ect than we' are used^tq 

talking about? Hpw do ycfu administer it? ^ How doyou b?ing yoclrself to consider the. 

' ^ *• * , . • * 
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philosophical tmpficaflons ond fhe.s6cial sciencfe'implicafioris <jf whaf is being done? 
What happens, for instance, psychologicalty, fo^fhat person who depends, for his life, ' 
upon f He artificial kidney? How 'do we allocate responsibility for pr.eventing^ the pollu- 
tion of air and water and how do we apportion the costs? ^ 
. ThesQ are the questions^ of a multidisciplinary kind, that we are going to have to 

' ^ answer as we move with these fantastic advgnces that We have made'. The dialogue that 
the people in/1^ie academic community involved with these isties can help to establish 

^ between peopW.who are compartmentalized mto rigid discipJ^nes* in the unlver^ty, in 
, Industry, or in politics is extremely important 'All of these things cut across disciplinary 
divisions, and no one can make a separate decision of the greatest value to society with- 
out knowing something about what many other people also know. These problems of 
choioe^^/^ evaluated olternatives o.f public policy and administration/ must be fo<tused 
and channeled in the univprsify^^ The universities must serve the larger commur^ity, ,and/ 
must^o so to a larg^extent, than we have heretofore expected. The univeVsTties are the 
pha):e where rigid disciplines originated, and they are going to hqve to be the place 
. where 'they commence to breakdown-y-not in some "take a psychologist to lunch'' kind 

o^hirtg--but in a permanent focus on common problems of interest, ,of mutual 'interest^ ^ 
^ . ' • '. 

to those involv^. 1 think We can do it. I am reminded of what George Bernard Shaw ' 

0 

,once said, "Some men see things as'they are and ask why. |«ee things as they have never 
* . 

, been and ask why^otJ' And I think that is what people in the instituti6ns of higher 
education* around this country Jiave got to do. * . 
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WHY SCIENCE AND,PUBLIC POLICY? 
' ' ' . P 

By Don E. Kash 
' ■ I • 

Of the sevefel reasons for the developmeht of what c^ne student hqs called the 

, "non-field" of science and public policy, one stands out. This is a growing sense bf 

something between frustration and fear. As Secretary of Labor Wirtz put i^: "What we 

are doing really right now is flying- the most powerful economic engine in the history 

of mankind, and hmean to include all of our scientific and technological deyelopments, 

and we are flying it by luck, by instinct, with almost no-instruments at all in the co^- 

pit. . , . I am not sJre that .on this ba^is we are going to be Cible t6 keep it up, as 

social, engineers., flying this blind with the amount of technological development whicFj^ 

' is being brought about In sumrTiary, then, 'science and public policy is an outgrowth 

of c groy/ing sense that our technological society is creatjng more costs and fewer 

\ • , 

benefits in terms of social variables than should be the case. " * 

m 

^0 There is*clearly a certain lack of precision in the label' *^ience and public 
poJicy,"yet those people working^ in the area share .certain basic assumptions, Ftrst 
in importonce is ^tha assumption that those activ^j^s whi^h ar'e referred to as science and 
technology are major causes in the ieVolution and rhodification of political and social 
processes and institutions. It is my personal belief that at some point in the future we 
will all view the role of science and technology as similar to that of the economy in 
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terms of its impact on society. Science and technology are not only causing major 

4 

changes in the complexity and substantive nature oL^ ^ so ciety, but they are also 

rapidly collapsing the timespan of suE)stantive change. It seems clear then, that if 

« 

« * * 

we are to understand our society, focusing on science and technology provides one 

of the better handles - 

The public policy end of our la^el for this non-field results from the fact that the 

vast majority of our science and technology is supported by the federal government. In 

absolute numbers the level of dollar support has now passed the 17 billion mark. It would 

♦ 

protably be reasonable to expect that some scholars would take this as an orea of policy 
study for the simple reason that it is a substantial pa-t of total federal activity The 
particular Intensity of interest i's reinforced by a^lief that of all the areas of federal 
expenditure, this one has the largest multiplier effect. In this context multiplier effect 
refers to both economic growth and what might be called ''social growth " Potj another 
^ay, many of the students in the field of public policy feel that federol research and 
development expenditures ore buying our future society. If tWis be so, then there is a 
general feeling that we might go about the process of buying our future in a somewhat \^ 
more rational way ^ • • • 

. ^iven the perception of the problem as it has been characterized in the preceding 
paragraphs, most students of science and public policy hove cu^j^what common posture. 
That posture is that we in the universities live in d particularly acute segment of the 
analytical society By breoking up both our natural and social uoiverse into manageable 
onalytical pcfJ^s we have achieved major breakthroughs in understanding. The adverse 
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effect t>f this has teen tha^l^^e in the tini versify do we ottempt to^tbke a synthetic 

or holistic View of what^s hgppenir^g. This would be no<:ausfe for concern if the purpose . 

were solely to gain greater understanding for its own sake. It is a very^ real cause for 

concern when the purpose is to provide some assist'anc^n dealing with contemporary 

problems as well as to help plan the kind of futOre that we are creatlipg^ ^ *^ 

#• 

4 Moljlf«tudents of science and public policy believe that action cannot wait urit'll 

■ V ■ • 4 * ' • ' 

full understanding has been attained, and that at least somewhere in the university there 

ought to be those who have as a time focus the next ten to^ fifteen years. In particular, 
the belief is that " . , . we cannot blindly adapt techriology ta our needs with the tradi-, 
tionol assumption that there will be ample time to Von,o.ut any bugs^n a leisurely shake- 
down cruise. A bigger effort must be made not only to foresee^the bugs, but to forestall 
their development in the first place /'^ j^is requires the development of cost-benefit ^ 
analyses using social as well as economic mdjcarors. In addition it requires a willing- 
ness to make qualitative judgements on the basis of the best available even th6ugh incom- 
plete data. Most pf tho^ in this non-field makes^he act of faith that we can, over 




relatively short time periods, improve the fevel of rationality with which society uses 
science and technology to^chieve desrtred goals. Most expeot progress 'to be slow and 
frustrating, but any progress is seen as sufficient justification for work In this area. And 
the success of work done by RAND and other such organizations with respect to defense 
policy provides some basis for optimjsm even though defense is a mpch more raanageable area 

To this point* I have emphasized the perception of social problems as the dominant 
answer to the question: Why science and public policy? There are several other reinforcing 
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mofivesffor this development in the university. Not the least of these is the continuous 

search'for new intellectypi e^^citement. If the focus on science and technology'^oes 
provide. new opportunities for insight then that is enough to move scholars in this direc- 
^ ^ion regprdless of questions of social utility. Further, particularly withm political science, 
there are numerous examples of a movement away "^from the process orientation that has 
been dominant in the immediate past. Using a simple systems model it appears that the 
process orientation, has led to a focus on the input and conversion parts of the model. 
The policy focus tends to emphasize thfe output and feedback parts of the model. There- ' 
fore science.and public policy provides a convenient focus of attention for those people ^ 
who find their previous directions less than satisfactory. 

At a tirpe when Interdisciplinary research seems to require at least 'the verbal 
obeisance of almost everyone, science and public policy also provides a convenient area 
around which to organize such activity. Someone in nearly every discipline on the campus 
finds the disciplinary con^ralnts less than satisfactory. TKis Is_ particularly the^case whh 
those in the social sciences who wish to tap the assets of the natural sclenrces or engi- 
neering or vice versa. Again science and public policy provides a convenient commonality 
of focus. ^ . 

In attempting to discuss the reasons for tfie developrment of a program in science 
and public policy it would be a serious error not to mention the role of student pressure. 
Most if not all colleges and universities are feeling Increaslhg pressure from students for 
something which is usually labeled "relevance." Tbis seems to be related to the notion 
earlier described as the analytical university,*" There Is some basis for arguing tHat we 
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provide the student with a set of separate and distinct jn-depth analyses in our courses. . 
We then apparently believe that through some mystical act this is at sorne point inte- 
grated into the whole man. In fact, of course, .we know this does not happen" To the 
extent that many of the c<JUrses in science and public. policy are efforts qj- synthesis they 
offer some response to the student demands for relevance. 

Finally, the development of programs in science and public policy are a partial 
ijesponse to fhe changing nature of government expenditure for research and development, 
I shall spend some time discussing government funding, not because St is a more important 
force, but rather because it is the/most concrete of the forces pushing for work in science 
and public policy. 

The crux of our interest are those goals relevant to' the expen^liture 6f*the govern- 
ment s llion of resear(?h and development money. It is the policy which directs 
the use of these funds that is commonly referred to as 'Iscienc^ policy o*' The activities 
pqid for by this mone/ a^e o/videly felt to be a major contrrbutor to \\)e solution of many 
oft our problems. The initial-concern here is with the reaiohs why .Congress has appro- 
priate^ that money anclwith the changing direction of these reasons. At the most gen- 
eral level, it isr perhaps appropriate to talk about the motivations that have^ led to 
'spending $17 billion on research and development. 

Ralph Lapp correctly pinpointed the importance of military s^cyrity when hc^said 
that the program of federal support for research and development -^s the result of three 
foreigners: Hitler, Statin, and Khrushchev. Although military security is likely to 
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continue to cohsurfie the largejt portion pf federal reseprqh oncl development funds^s, 

• * . «. • 

Congressional qnd public concern with it are In relative decline. ^Thi^ is 50, in part, 

because the program has demonstrated its success and because it Js now well developed^ 

If is also true because our domestic problems are demanc^ng more attention, ' ' ^ 

Two /motives of growing importance^ the making of national science policy 
are special interests and economic and social progress. Special interests include such 
demands as that for wider geographic allocation of research and development funds and the 
demands that dready existing programs be supported, e.g., the aerospace industry.. The 
special interest motive.would appear strong enough to sustain the major elements of the 
existing research and development support system. 

The motive that appears^ to demand new directions in research and development 

/ . . .. H — 

programs is economic and social progress. This results from a widely held beii^f that 
science and technology— included here are the social sciences— can contribute signifi- 
cantly to domestic progress. A second and" supportive* factor is the belief that, based 
upon a resolution of the Vietnam conflict, there v^ill "be new monies ovaildb'O..^ 
Before the Vietnam conflict is resolved, mohey for major new efforts in the civilian 
sector will be in short supply. With that resolution most GoRgressional projections see 
mifitary-space expenditures remaining on a plateau while expenditures in the civiiiao 
sector rise steeply. 

With tlje rising importance of the goal o£ economic qnd social progress has cpme 
an increasing demand for help from the Univei'sities in planning public policy by those 
Congressional committees which have looked at the technological society. If it can be 
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said that we have had a public polkv |3r science up to now, th^n it has only been tjie 

sum ofioll of the individual and dfs6f^l^e decisions made by the numerous federdl agencies. 

. There is a growing interest in cjianging this'. No one wants' a centralized, monb^ithic 

' 'policy^formu lading process. . Congressmen generally feej it to be the geniijs of <^r system 

thaf "federal policy determindtton fragmented, practical rather than theoreticaf, and 

that few formal statements ofpolicy are produced,"^ Nonetheless, there is growing , 

swtiment that improved forecasting and planning of public policy is necessary'. -The * 

pattern is increasingly to view science and technglogy as instrumental both to planning 

policy and to carrying it out. It is thought that wf^e use of ^science and technology can 

i 

• go a long way in reducing the costs implicit* in a rapidly changing/society , 

In a perfectly rational society policy would be made something like this: gools 
wcufd be articulated; various strategies for achijevihg those goals would then be defined; 
a rost-benefif analysis of the various strategies would follow/ And the final step v^uld 
^require taking action a^^ng the lines of the select-ed strategy w 

Although for the Congressman there is^an^tlmqst humoroos air about the rigid order 
of that process, what we have today ^eems too far at the opposite extreme. It involves 

making policy^by adding^immecliate and discrete-.actions , The enperging theme of Congress 

' ' ' ■ ----- ' ■ . .• • 

is^that we*must be qapable of some pragmatic middle ground of pelicy mal<;ing At a 

-.minimum, it is believed thgit^JubJic policy can be so planned and organized that 

. . objectives or goa|s at subordinate organizational lev'^^ls should not conflict with 

y tl\06'e of their pare^itor|ganizations. M the rea^hstic sphere of politics Cbngressm'en see 

rf^ojicy Q$ being "a /ule which tends to answer qjuestions 6f action in the affirm^^tive or. 



- - . . . 

>■ the negaHve. Hei^ce, policies set the c<JnstTdinh within which activities to achieve 
goals musf fake place. ".^ " * ' 

Congress and fhe federal-governmenf generally are cJlling for fwo kinds of policy 
help from, fhe universiHes/ The simple and straight forward call, asks such questions as: 
How do we achieve better health or eliminate poverty? The other is related but some- 
what different: *Ht)W do we formulate policies^ which, while achieving their goals, do 
not create even more serious' problems than the ones they have just solved? That is,- 
how do we antPcipate the problems discussed in Rachel Carson's Silent Spring? 

"^¥hether systems theory is a response to compelling circumstances or the cir- 
cumstances ar,e recognized because of systems theory, there is a widely held belief that 
scienfce and technology have made our society into 'a highly complex system. Perhaps^ 

the politician more than the rest of us has always appreciated that actions in one area 

ft. 

have profoun<) effects on highly disparate areas ' What Congressmen see as being one 
, of the major' coDSequet^e^, of sci'ence'ond technology to date is a changing of the time 
scale. irf thVpast it was recogn^ized that individual goverVienta! actions might' 

have wide-rangjng ratifications, thdre was suffic^nt time to tqjf^ compensating action 
fdr those that were negative. With the collqpse of time that the new, technology has 
brotrrot about, ♦It now se^ms necessary to anticipote what adverse consequences will . . 
resuU- from variODS policy options'. . 



With the recognition of this interrelated and,accelerating system the federal 
'government is making increased demands on the universities! Many believe that since 
the universities h'ave helped society meet problems in the past, they ore the logical 



places to find the answers to these new problems, further, there is a negative impetuso 
Even those who express less confidence in a university do not know where else to go. 
This i^not to imply that there is no role for other ^inst^^ ^Och as the not-for-profit 
or the profit-making concerns, but rather that all resources will be needed and that the 
universities are especial ly critical, ^ 

This hope placed in the universities is reinforced by a belief that the methodolog^' 

'. . ■ V " 

is available. It is that methodology which is loosely labeled '^systems analysis^' Thiris 
a belief that the techniques that the RAND Corporgtion applied to Air Force problems 
and that were later applied to the DepartflTSfTT of Qefense can be applie?! to broader ^ 
public policy problems. For instance, the Clark Subcommittee stated: 'The Subcommittee 
finds the systems approach to be a promising way to meet and solve some'of the complex ^ 
socioiand economic problems confronting state ani local government."^ 

It is also accurate to say the approach of Congress and the fepieral aovernment to 
the' university is schizoid. While C^gressmen belFeve that the universities have the 
intellectual resources; they wonder if the universities can organize themselves to responjl„ 
One probleiYi is the tradition^of autonomy where the university has admitted only reluc- 
tantly in the past that other universities also exist — and then, let us face J^^^ainly for 
th^ purpose of arranging football schedules. , . ."^ Secondly, there is the problem of 
the Vails of sepofation" between disciplines,, It is in response to this last problemthdt 
tjj^e are continuing calls for , „ the training of middle-men capable of communicating 
the results of research to practitioners and 'th^ problems of practical decision to social 
scierifcists. . .The need for such aids in the process of utilizing research findings and 
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converting abstrck:!' ideas mto practipal policies is affirmed repeat^iy throughout 
these volumes. " ' * * : ' ^ * 

It is not news to anyone y^ho has spent tirae4n Washingtonjn recent years that 
Washington is convinced of the value of inter-disciplinary, trans^disciplinary, multi-^ 
disciplinary, or cross-disciplinary workv whichever term happens to be fn vcte|ue. This_, 
woutd appear to be, in part/ a reaction of the frustration felt in dealing with tKe jjniver-- 
sities and their disciplinary structure.; Perhaps no rule is more widespread in the univer- 
sify today than that which says: "When applying^for federal support, make it inter-- 
disciplinary." Leiand Ha^ofth articujjates the ultimate of that view: "It seems to me that 
the integration of knowledge gained from the social sciences. . .must be Integrated with 
The knowledge of the harder sciences, .and so an important part of our future thinking 
is to try to brir^g this about . , . . '^^ 

In summary, then, the heorir^s^and reports of Congress convey the clear word: 
The government needs public policy help; the universities have the creative talent to give 
it; systems analysis provides the method, and at present the universities are inadequareiy 

• ' . y • 

organized to offer the .help. . * • 

It is in.resf^nse to this feeling — one should perhaps characterize it as a sense. — 
,that federal agencies and the Congress are grasping for new organizational approaches. 
Again Haworth articulates the thlUcing: „ .We believe that there need to be some 
additiooal centers for advanced specialized research for attacking some of these wulti- 
disciplintiry problems, •centers for such things as the study of urban ecology, regional 
planning, economic analysis^ thfpgfs of that sort. -This does not mean necessarily thaf 
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one sefs \jp\ new ifllRtufion, alfhough in some insfances fhis may be called fory but"' 
rather, that the resources of the university or several academic institutions be brought 
together from a broad" range viewpoint and have an integrated attack on some of the 
problems. 'V^^ . ^' 

It is in response to all of the pressures discussed that programs in science and 
public policy are grfjWing ond in my opinion should grow. • 
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UNIVERSITY PROGRAMS IN ^ 
/ SCIENCE AND PUBLIC POLICY 

By Eugene B. Skotf^ikpff ^ ^ 
\ 

E5*ly in 1967 a group associated with ttie AAAS* decided it* was time to bring 

.... . - ; \ 

together as many as possible of those in universities and government activily Involved 
in developing teaching and research programs in what can loo^y be calJed . "science • 
and public policy studies." It was decided,that a series of symposia should be held at 
the-^annual meetirtg of the Association in New York in December, and I took respon- 
sibility for making the detailed plans. ^ 

The results' of th^se sessions wiil.be reported briefly at .the end of this article, but 



h£se 



first the results of one; of. the steps we took in preparation for the meetings must be given. 
In the' spring of 1967 we distributed a qu^tionnaire to all of the oniversities we could 
^locpte that had taken positive steps to-initiate teaching ond/ox research program^Jn 
science* and public policy, or apf^ared to be about to do so. The questionnaire was 
designed to elicit information^on their focus, pattern or orgarjization within the uni- 
versity, number of faculty, student Body, and other related questions. 



* Don K| Price, President of the AAAS; Dael Wolfle, Executive Secretory; Emmanuel . 
A/iestherie, Harvard; Eugene B. Skolnikoff, M. I. T. and Secretary of Section K of , . O 
the AAAS. ' ' ■ ' ' ' 
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. Our objective was first, to get a feeling for what was going on in the field, and . 

second, to see if there was a favored pattern or organization i'hat mighf be of interest and' 

use to othe/s.- V7e met the .first objective falrl>^ell, but the hunt for strong trends either 

in organizJjtion or in focus in fact showed a gr^at vg^ety with little pattern emerging. In . 

port, tbe difficulty was one of differences in definition of the field — of which more later — ^ 

or of differences in seJf-Lmage about A^hat each university was doing. Still, the results ^ 

were irtfo^rrrative , * 

Some thirty universities were pplUd — we have now identified over forty and quite a 

/ 

few others are interested — and twenty-five usable questionnaires were returned. 'Of those 

twenty-fiv§^ eight had programs' of teaching and research in science an3 public policy 

that were org|inized as separate identifiable programs, as contrasted with simply offering 

courses. These eight vvere Harvard, Massachusetts Institute of Technology, Indrana, 

Columbia, Case-Western Reserve, Purdue, the University of Wisconsin, and. the University 

of California at Riverside . Three,others were on the verge of starting such programs: 

f 

California Institute of Techft0*tbgy, the Uriversify of Denver, and the University of Virginia', 
Five universities offered graduate courses only d^*^part of related curricula, 'but not as a 



separate program. Six others offered undergraduate courses only, and the remcilning three 

had considerable faculty interest, but without specific courses o% programs (j^s^yet. Quite 

cledrly, this last category of "interested faculty" could be expanded enormously if we 

simply contacted more universities. ' ^ '-^ * * 

" # r * 

The first category of universities ^ifK identifiable«5<|porate science and public policy 
programs is in some ways the most interesting for us here . Fiye of the eight are graduate 
level programs only: the other three are at both graduate and undergraduate levels. At all 
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. ' eight a student can specialize in the field for a degree— either M.A. or Ph.D. —though v 
for some the dissertation subje'c/T constitutes the "specialization." 

In five 0^ the eight, the fHppfCim is centered primarily in the government or poll- 

. ticdl science department; the other three reflecting a broader university involvement. 
However, in all cases courses are normally open to the entire university. The numbers 
of student majors in the field vary from a high of fifteen at Indiana, to ^wa at California 

♦ 

at Riverside, (no response from Wisconsin). In 1967, Harvard had ten majors; Columbia 
twelve; Massachusetts Institute of Technology six; Case Western Reserve seven, and 
Purdue seven . 

# . It was interesting that in six of these eight, typical class enrollments wculcT have 

one-fdurth to on^-half of the students from outside the department in which the program 
was centered. Moreover; the undergraduate specialties of those enrolled in Ph.D. pro- 
grans in sfeven of these eight--agoin no response from Wisconsin — varied from mostly 
natural scientists at Purdue to all social scienti'sts at Riverside, with three reporting roughly 

it 

equal splits among natural sciences, social sciences,^ ancf the human^ies. ' 

The prifTKjfy themes of the teqph'ng programs of these eight varied enormously, but 
six of the eight included policy-making for science and technology as a primary theme. 
Others mentioned frequently were international affairs, impact of science and technology, 
on society, and public administration. 

Four of the eight — Harvard, -Columbia, Indiana and Wisconsin — reported p separate 
identifiable research program in science and publi^c policy that constituted more than 
simply teochingVelafed or dissertation research, this being clearly a matter of definition. 
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Three of these were organized as research programs on a universHy-wide bosis; only Indi- 
ana's organization was entirety within the Department of (Government. Harvard and. 
Columbia had €?stab I ished ^separate institutes or programs with independent status within - 
the university. One university--George Washing(on~which did not send in a question- 
naire, also has extra-departmental organization for its research program and others ale 
moving that way; for example, M. I.T. The State University of New York at Albany, 
jusf established such a center in thefpring of 1968, The total number for which informa- 
tion is available is too small to discuss research focus with any usefujness. 

The. five universities offering graduate courses, bufwithfbut seporate identifiable 
programs, are New York University, Vanderbilt, Princeton, Yale, and the University 
of California at Berkeley, In the case^f all but Princeton, students can write di$setta- 
tions in the area al will, so that in practice these programs shade into the eight of the 
first category . Still, in 3t least, these universities did not consider that they had 

an organized science anc^ puOTk fV>l«cy program. As noted before, the difference may be 
more ®ne of self-image than of real substance, or of formal versus informal organization. * 

Those wit^ndergraduate cours*s only were the University of California at Pavis, * 
Duke, Dartmouth, Florida State, the University of Wisconsin at Milwaukee, and the New 
School for Social R^srearch. .1 ^ . ^ ' 

The questiormaires also asked for other information related to professional matters of 
interest to those working in fhe field. For example, responses were Solicited on whether a 
professional organization of some kind was needed. Ten, responded yes; fourteen no. 

In response to a question as to which organizations were looked to for*commanication 
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with colleagees or to report research results, .the followiT^g were mentioned most often: 
informal communicario?)s, fogrte^n; AA^S, twelve; APSA, sbrrASPA, four; ASA, three', 
andPECD, tvyov \ ^ ^ ^ ^ * . 

' When asked if q new journal was needed, fourteen responded no, five yes, and the 
remainder jf kion'r know , (one no response) 1 However,- it was quite xlear which existing 
journals wjere mdispensable: Science was mentioned twenty-one times; Minerva, fourteen;'* 
Bulletin of the Atomic Scientists , twelve', and Scientific Am'erican, the American Political 

: ~. ^ 

Science Review , Science and Citizen , and the Public Administration Review, each three 

> 

times. All the rest were mentioned one or two times. When asked in which journal res- 
V. • * , 

pondenfs would prefer to report their work, twelve mentioned Science, four the Bulletin of 

^ - < . _ * 

the Atomic Scientists , and all the rest were mentTon^d by on^'^or two respondents. 

. Eleven reported financial support for researcl^ was not 'tadequate," but eight said it^ 

\ 4 - ^ 

was 'bdequate. " - The rest did not respond or did ncr know^ When -asked if more communi- 

cations channels among practitioners in the field were needed, an overwhelming number, 
eight^^^n, said yes. * ^ 

Finally, in response to a question about what'problems ought to be discussed at the' 
December, 1967 meetings, those most frequently mentioned appear in the tdble belqw: 

. ^ v_ . ■ * 

Problems of Communication among Relevant Disciplines ^11 
Curricula Development \ 9 

Setting Research Priorities for the f *»ld 7 
Research-^Methodology ^ ' 7 

Setting boundaries ' . * , ' 6 ^ 

* Relation^ with Government • 5 

Defining the Field and its Evol ution ^ 3 * 

As noted earlier, th^e results are interesting, but are hard to categbrize in a useful 
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way. The sample is small and problems of definition are critical. Perhaps the most impor- 
tant problem of definit-on is also an important substantive one: .Is science and public policy 
a "field", a discipline, or simply a grouping of research areas? This paper is not the plaqe 
to settle that point, but it is a critical question wh%n attempting to elicit comparative 
Information. Where are the boundaries of this "field"? Should the history of science be 
included? What of the sociology of science? What of programs in defense studies or in 
urban affairs? 

There is no answer to these questions, and in my view an attempt to set boundaries 
is a mistake, at least at this time. Rather, I tend to consider science and public policy as 
an "area", muc+i in parallel with geographical area studies found in man)^ universities. 
This has the virtue of preserving the need for those concentrating in the area to maintain . 
their own disciplinary focus, while also recognizing the need of working with others with 
other disciplinary approaches and methodologies. This is an arguable ^sition artd one that 
needs more e^etenslve treatment -in another place. 

Let me clause by reporhing briefly "the results of the December meetings and the pro- 
jected follow-up, Several traditional symposia*were scheduled in subjects related to science 
and public policy during the regular AAAS sessions In addition, an invitation dinner and, 
most important, an unstructuredf^orkshop session were held to .provide an opportunity for, 

H 

unfettered discussion dmong the fifty or sixty .scholarship science and pdblic policy who 
came to New York These informal sessions, in particular were quite successful and provi- 
ded an opportunity for the airing of problems, views, arvd suggestions^ " 

There wgs a cleoF consensus by the end of the workshop session that some form of 
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organirational framework was needed to enhance communicatioji among those in the field. 
As chairman of trie session I was instructed to form a working group and to proceed to 
-develop idea^. The group has come up W)ith a proposal for an interim organization, small, in , 
size — as small as humanly possible — attached to M.I .T that will gain experience over j 
the next two years ^in what is ne^eded/ After thqt time the sFtuatlon^f^ to be reexamined to ' 
determine whatk^incKof permanent organization/ if any, vy^ould be useful . ^ 
The funyttion/of what amounts to o small secretariat ^ould include: 
1 . Prd^^ing a na^ipnal focus for exchange of information for receiving ^hd acting 
on ideas for seminars or specific programs and for maintaining contact with uni- 
versity programs. |n short, providing a mailing ajidress and secretariat to facili- 
tate contacts among those interested in developing science andnpublic policy 
university programs. 

2. Arranging seminars, meetings and conferences as appropriate. The assumption is 
that annual meetings in conjunction with the AAAS Ine^eting will be arranged to 
f continue the pattern set lost December to encourage the gathering together-*of a 

large proportion of those^engaged .in university programsV In addition, special 
meetings with more limited attendance might be set up from time-to-time on speci- 
Tic subjects of interest .^Many suggestions of subjects for such meetings were made 
" at the Decemblsr Workshop, find it is ckar that there is a need for such sessions , 
devoted to the interests of those in the field. 
^T^Making provision for easier access, to bibliographic r^ources arid for distribution 
of relevant information pertai'nina to source mate'ViaL The availability of relevant 
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bibliographic maferial is, a problem Jn fhis area as in many others, but it can be 
most serious for "those universities without easy access to, of knowledge of, 
government mdterials. Over time a small secretariaf^oncerned with this prob- 
lem may be able to render real assistance through provision of timely bibLio- 
graphic information. ' One likely step, as an example, is to make it possible for 
tfyose universities with unusual library resources in science and pubRc policy, 
such jQS Hofvard and Columbia, to arrange for their accession Irsts and^ard 
catalogues fo be make available to interested parties. In addition, the secre- . 
tariat could facilitate the informal exchange of reprints,, student papers, and 
other matQfials as tippropriate. It is not envfsaged that the Conference will un- 
dertake the reprinting or distribution of any papers on its own except in connec-- 

'tion with Confererrce-sponsor^ed meetings. ^ , ; / 

Maintaining an address hst of interested scholars, governme'^t officials ond others 
interested in the development of the field, V 
Promoting the exchange of informatjon relevant^to-the dev^opmenhof university 
programs in science "and public policy and to t?^ design^^f course curricwfai^^ , ^ 
Considerable sentiment was expressed at the Dece^nber 1^67, meetings for the^ 

'value of exchanging jdeas ond experience on the'estpplishment of new univer- 
sity programs in science and puonc p©Wy,^n the problem? en^pyf#fered in obtain 
ing endorsement and participation of the relevanf disciplines^ and on the design 
of .curricula. It may be advisable ^ho^d^ne or more meetings on this subtect, 
but the exchange of written materials may also be useful. 
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6. Providing infprmaHon,on gov^nment arfl private programs pertinent' to the field, ' 
such as, research fun4s dnd fellowship and draining progVan^s'. Once again it was clear " 

\ N at^he^c*ember m^etihgs that many individuals were not aware of the avcwidbilify of * 
research funds for themselves or their graduate studen^f, nor'(^are of iFellowship.proy 
grams or the many special training programs of interest within the government. 1t may 
bet useful frbnMhea^jtornment point of view to hold one or more meetiog^ith scholars ' 
' and teachers in the fWd-'to discuss fhe objectives'and plannmg for th^se government 
program^. • A ^ i ' * • 

7. -Facilitating th^distributiorm>f information pertaining to employment poss^pflmw 
for graduates in the fielel. Some kind of {notching of opg^tunities with available ' 
graduates in science and public policy .may prove to be quite usefuU-«^ 

8. Publishing a newsletter or other informati^ bulletin. As a' communications medium, 
if may be-quit^^ ys^ful to^distribute Some fo^rm pf newsletter with'infornryjtion on forth- 

' coming Congressional. or txecij^e, studies, special developments of interest, personnel 
chants, information pn pertinent iVieetings of professional s<Jcieties, and, similai" infoc- 
motion. Such a^wsietter would probably hot be stated immediptely, but would be 
experimented wifk^over the period of th^ grant to d^t^rrinine its usefulness. 
\ Jhe organ^ization would have a Steermg comrrv'ttee and is tentativ^ caffred "A Conferr 
ence foi\Scrence and [public Po^roy Sadies.'' It .will come^into being^as soori as soJ^e funds 

be raised. , . ' • * t * , - . ^ 

' ' . ' . - - ^ - . , ■ • . * ' ■' 

One thing is clearNhrough all this: the* interest in developing a solid base of science and ' 

public policy research and tedcKirrg is.growing rapidly throughout the country in the^ universities 

^d the government. The 1967 survey hreported on herein well out of date less than d yedr 

• latfer; U wfll be interesting to repeat such a^survey in"* 1968 or 1969.* 
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COLLABORATION AMONG SfECTlALISTS: 
SOME PROBLEMS AND POSSIBILITJES 

By Claire Nader . 



A major contemporary problfem is to understand the social rple of science and tecn- 
nology-whaf it has been^ what it is, today, and what it con be so that the results serve 
\ md^'s- needs iond aspirations. *Tl^ is especially important sit^pe different interests of greatly 
varying power compete in decision-making processes and pro<|Jce consequences of varying 
cAts and benefits^. Jhe choices we make regardii^ the de^^^nent god use of science ^e 
matters*ot basic importonce, affecttfig as>tKey do the Rublic v^fare now qnd^ fhe future* 
The central question is one of controlling or being controlled by the dynamic fQrces.re[e6sed 
by the'producHon and application of knowleGim?. problem, then, is^^l^^ss t)ian to 
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- weave a unified unplerstanding of the Whofe procpss by wliich science and'iechnoioi^ are 

■ ■• ' ■ , 
developed and then qp'plied in a socfal environment, and of.thej^onsequent outcomes. ^ 

The cbmpelling need to understand the impdcts of science and ^q(||pblogy on society 

■ . ' ■ - \' - • '■' ' ^: ■ : ' '\ 

dictates a prime role for universities. More conscious, responsible and motivbted efforts 
to develop the i^quisite knowledge need fo be made^by the acadeimjc community within 

~ '^^^ ■ ' ' * , ; \' f * V > . ^ 

Institut^nal fraWworks y/hich- sustain such undertal^ings/^ Legged in the thfle of tliis seminar 

. are^lllmf leant inl|||^i(al and practicaj problems for teachers,, researchers, and atjminis- 

' ' ' f 

4 

tratOTS in-institutions'of higher jearning. .We need to'bejclear about th^'in designing pro- 



yrams "of teaching and research concerning thejjiiteracttons of science 



technology dnd 



public polffcy. 
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One of fhese problems is highlighted by fhe mulft-disciplinary characferisfic of fhe 
study of fhe social impact's of science and technology. Although the extent and kind of 
col labo^otion required among the disciplines pre defined by the particular prqj|Jem under 
study, there is little question that I'knes of com.muni<fation n^ed^to be kept open if the 
problems/esulting from scientific advances and uneven patterns of applications are to be 
understood iii anythiitg like their proper shape and distinctive qualities. The cooperation 
.of specialists is vital for, in the final onalysis^, such individuals wilt determine the form, 
substance, and quality df university programs jn piiblic policy for sc'i€?nce and technolog/. 
Thus, W is important'to reqognice ard^vercom* obstacles which deter productive colla- 
boration. ' ^ 

Some of these can be eqsily recognized, • The difficulty is to face up to them, an 
especicrlly hard thing *o do when "facing up to therrr" means, in great part, the enlarged 
ment oj th^ professional perspectives 6f highly specialized persons who have devote<Pmany 
years qualifying "as specialists In some particular aspect of a discipline', not even in an 
entire discipline. Exposure to ttYter-disciplinary activities in this areQ of inquiry has 
•ipipressed up^n me .that substantive collaborative. enterprises will not be easy to establish ^ 
for a number of reasons. The pl^pning aftf conduct of two conferences, each of which 



convened twenty-five to thirty persons trained in the f^ysical^ biological and social sci- 
ences, ^rtgineering, the humanities, and fhe jaw to consider aspects of modern science 
and technology's relationship to^ human welfdre,' gave some indication of these. One— 

■ . ;. , r 

th/^^ference ort "Science and Contemporary Social ^rqblems'^::^^as held for a month in 
the summer of J964 iri Oak Ridge, Tennessee; the other--o conference on "Sci-ence and . 
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Technology in Developing 'Countries" was held for one weeMafe in 196^ at the American 
University of Beirut la Lebanon. %ese experien^res cyid others point some of the diffi-^ 
culfies'in communication between the cfisciplines which must be considered in developing 
programs of research and teaching. * ' • * ♦ 

One difficulty hindering collaborative efforts,, especially between social and natural , 
scientists, arises from Specialized perspectives. The trouble is that we are. well trained 

bnd badly educated. We have recognized this pitfall for some time now and readffy point 

- . / • . 

to articulate spokesmen on the subject of t^re dangers of specialism^ 'Ov^r forty years ago 

Alfred North Wliitehead in his Scierfp and thf Modern World (1925) cautioned us about 

"a celibacy of the intelled|^which is^^'ivorced frbn^* the concrete contemplation of ttie com- 

plete facts." He warned ;pgainst "the restraint of spric^s t1it)ught within a groove [wKeretr] 

r \ • 

yhe reminder of life is treated suJpi^ficiaHy, with the'imperfec^ categories of thought 
derived from one profession. " Over twenty year^ dffQ. Jose Qftega y Gassett ecWoed similar 

ideas in his Mission of the University (1944), and , more teo^itly Eric Ashby in his Technology 

p , V ^ ' 

*^and the Academics: An Essay on Uaiversities the 'Scieptrfic Revolution (l'^59). , 

' ^ * — ' — t — ' ^ T ^ ' 

i * * ' • . 

Although these discussions were tTioughfcful 6rf^ persuosive/ we hqve pot effectively 

heeded theml Narrow professional be^ppctives still impede the deveiopme'nt of associative 

\ y ^ ^ ^ ' I ' ^ 
capacities and an instinct for relevcJhce along the continuum of mean and purpose Yet 

public policy problems do not respect the a?bifrary .divisions of "knowledge which we hav^ 



created, and therein lies our dilemrma. * 4 , • 

Our high level of speciafizSllon has placed us in the pecuJiar position of having cor 
quer6d more horizons. than .we can command! Abundant evidence of t^his is the hnany kinds 
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of environmental crises which we now face and for which new kinds and combinations qf 
knowledge are needed? In effect, we have enlarged our areds of choice faster than we, 
have improved our ability to make 'Intelligent" choices^ Moreover, we have created an 
imbaldnce in fhe^ kinds of horizons we have pushed backc ^ 

V o 

Embeddefl-in this situaN'on is an educational prc5blemo We usually teach a specialty 
so that progress isinade within "its own groove.of abstractions, " as Whitehead put it, to 
the detriment-of abstractions which are adequate for understanding the complexities of * ' 
modern Hf^.^ Unfortunately, specialnzation has given impetus to parochial habits and atti^ 
tudes and has significantly reduced the common fund of e^perienc^ among specialists. How- 
ever, suchr habits and attitudes do not necessarily have to resUit from specialization. Much 
depends on how a specialty is taught. Toward this end we must not assume that the educa-* 
tionahproblem in-the universities can be met by a good dose of- liberal arts subjects 
Present-ddy training in non-technical subject may be as highly specialized as anything 
founfl in the tech^^^l subjects. It is not a matf-er of a confrontation between specializa- 
tion arid a liberal education, for. they are part- of the same necessary fabric ^ 

H<»w> then, do w^ eda^te in the technical / social and humanistic studies, all of 
.which\have their own. brand of narrowness, so that the result is a liberally educated person? 
I suggest .that we make the various specialties the basis for a liberal education/ emphasizing 
the relevant' organizing ideas along with the techniques to be mastered Th'e source of ^ 
stability here is a sound grounding in a subject 'area, and 'the source qf innovation and 
invention is some understanding oi how that subject matter relates to human purposes - 

Let me try |^illustrate. « In a course in automot^ive engineering a discussion of the 

■, 45' " 



priority to be given safety Resign aJong wfth factors of co$t and markets Would help etch 
more clearly the prpblenw of cdmpeting values, and how they are, and should be resolved,*- 

r ^ 

to promjDte thejiJignify of maq in hl^ursuir ofj^fi^eis. In this mq^aner an engineer will 

have to face the profound humarr implications in such concepts as "up to a certain point 

the country has made a decision to tolerate accidehts." As a matter of historical fact, 

this country permitted a decision for an awesome toll on'life as the alleged price for con- 

structing a railway syl^Tem. As long as brokemen cost jess than the technology^ to eliminate 

the surrounding risks, railroad operations consumed brbkemen until a number of insistent 

^Sl||^^rsjgund a vyay to inject mrbrakes and the automdtic coupler after yea^^f urging 

that art^otion be paid to the detrimental effects of railway technology 

« * * • 

TheTerms and validity of this type of decision are as much within the provi^nce of 
engineering as they are within the province of the humanities and 'sociol sciences. The 
introduction of the "human factor" into engineering instrud^ion itself is a much more 
effective way to stress its importance than the one-fourth humanities requirement in engi- 
neering curricula. If might even deepen the student's appreciation of this requirement, 
better enabling him to perSeive its relatioirto his "mgjor " 

• Onci^ the budding engineering student *^s trained to examine the technical and human 
aspects of his specialty, *he begins to think of this mix of focfors as an intrinsic part ofiiis 
professional knowledge and r^gsponsibility. Proper training should*articulate the scope of 
his responsibility and.pro>^ide'an engineer with standards for professional conduct in adtuai 
practice. It should help him appraise a problem comprehensively and recogrjize that tech- 
nologicSI developments tan force, as well as enable, ethical decisions. Thus, even though 
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his expertise is limited to only a part of a problem, he becomes sensitized to the additional 

'' ' 0 

kind of knowledge needed to anwser basic questions. 

The education of students and the seif-education of spe^afists must be concerned 
with the various ways that different modes of intellectual activity can be interlaced for a 
fuller examination of a problem and tested for contextuaf appropriateness. The Oak Ridge 
conferer^ce moved in the direction of effective interdisciplinary communication. Indeed, 
it was distinctive mordkfor the kind ^^fiscourse conducted than for providing solutions to 
problems. In any cdse, solutiorls mean nothing 6nless a problem is defined organically 
with the necessary specialized knowledge brought to bear on it. 

In addition to narrow professional ^training, the so-called information explosion in 
eqch field of learning has reduced the common fund of knowledge and experience among 
specialists, rendering the process of communication more difficult. Everfwith the bebf 
of intenWons to communicate, it is not easy for specialists to shed professional. perspectives 
and l?ek the knowledge necessary for study of public,-j?olicy for science, and technology. 
For one thing, it is far easier to talk about tboi^wWch ane knowb best. For another, it takes 
much Intellectual and emotional energy and a b^atthy amount of commitment to undertake 
serious discourse persons trained in other disciplines than one's own,. This is particularly 
so. between social and technical scientists At,the Oak Ridge conference awareness and 
interest in the process of communication ^elf existed. An appreciation developed that no 
one viewpoint can alone define contemporary problems adequately, and that past m«iies of ^ 
definition need to be reconsidered. Apparently this appreciation ha's to be acquired; it can- 
ndt* be taken for granted among trained Individuals, -Indeed, the executive director of 
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Har^rd's Program of Technology and ^ciery reported as one of the Program's first-year 

evements the Increasing ability of faculty^membfers from different discipHnes--v/ho 
had met in seminar during ti^academic year — to communicate substantively with each 
other. ^ 

Af Beirut what mattered was not so much the speciatt)^epresented by each con- 
feree, but whether or nor the viewpoint expressed and the supporting dtifa were helpful 
to an understanding of the problems and possibilities of de/eioping and applying science 
and technology to national goals. This concentration was Sue in part fo the fact that 

enough of the participants were braodly based specialists, <ind in part to the urgency and 

% 

importance of develeping-country problems. The sheer magnitude of these problems 
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feSchewed parochial ^c;iciims to omniscience" |rvfac^ my present remarks about difficulties 
in communication are really limited to the U.S. academic communi{/^ Specialists in 
developing countries are not yet so.higWy insulated from the social events surrounding 
them. There are not so many*of them, ndfls the leve! of specialization as compartmenta- 
Hzed as in the more technologically advanced nations, 

Experiments in' in^er-discipiindry communication are risky, for the orgaaization of 
complexify is not generally practiced by .specialists. Vet, using a particu^r discipline 
as a poinf of departure for organizing complex phenomena, that which cannot ail be under- 
stood by one field of knowledge, can yield surprisingly effective results^ both by strengthen- 
ing th% discipline itsetf and by rnqking a positive social contribution. 

This orientation isliard to come by. The narrow professional perspectives of specmlist^ 
are fortified by a system of reward^ and deprivatipns in universities which in too many ^ 

• ' 48 A 
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instances make ^rnockiry out of on-otherwise perfectly good word — interdisciplinary .' For 
, example, if a physical scientist cooperates with d social scientist on research problems 

requiring the integration of their specialties, ho runs the risk o not being considered o 
physicist any more. He must also do independent research to maintain his position ,among 
his colleagues in physics. And, if he takes both sets of research problems seriously, he 

m 

carries an extremely heavy lood. If he is young and still not securely established in his 

field, excursions from "pure physics ' ore subject to criticism. I dobbt that such criticism 

is very often made overtly. The^e are many more effective ways to s(et the message across. 

On the other hand, social scientists emoarking on explorations in fields not 

conventionally viewed as social — or within the social sciences moving among the disciplines 
# 

seeking new outlooks — will need to experiment to ftnd the best routes for their purposes, 
botK intellectual and practical. Since they will be dealing with unfamiliar subject matter 

^n some casos, they need to be supported and rewarded by their colleagues for venturing 

\ 

^ into uncharted territories. Unsucct^ssful ventures must be borne by the profession and 

viewed as learning devices. * Not every experiment conducted in the physical, and biological 

sciences is successful. Much is learned' from the failures although these are rarely reported. 

fn short, programs which requife^tinterdisciplinary coltaboration of one sort or another need 

to be buttressed with tKe kind of supporting environments equal to the level and quality of 

* 

J ^ the obiective-sought. 

The reluctance of sociaj scientists to plunge into the technical knowledge 
bin for information required to formulate the problern^ deters work in this area of 
inquiry. A'feeling seems to prevail that this'lnformation ]s alien and beyond .them'. 
What is needed, in fact, is some hard work to master new information and technique 
and^ become comfortable wi>h the Technical data in cooper'ation ' 
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with specialist's who are privy this knowledge. Without regular interaction with physical 
and biological scientists and engineers on one's'own campus, it is likely that problems 
stemming from the work of these persons will not be identified systematicqily by the student 
of science policy, , ^ • ' 

Social scientists must have sensing devices in scientific and technological work areas 
if commitments to the study of public policy for science and technology are to be taken 
seriously. Steady communication on^he campus Itself wr!| increase the soclaj scientist's 
skill In extending his sensors beyond the campus. If his interaction with the technical world 
is limited to Infrequent and sporadic excursions *to laboratories and installations outside of 
the university, the tecl;^Ical material wTth which hfe has to deal will not become an Integral 
. part of his milieu. Regular gr continuing Involmjpent with technical and scientific develop- 
m^nts Is. essential for the social scientist who is going to be attuned to the substance and 

... * * 

meaning of tWe interactions of science, technology and public policy 

Excursions to national laboratories and other scientific or technical Institutions must 
^ supplement ongoing campus Interdisciplinary activities. They are rK)t, however, substitutes 
for campus Involvement, and may even be detrimental if the scientific activities which 
occur af Oak Ridge, for example, are seen as different from thiose which occur in the uni- 
versities. In discussion with social scientists who hove participated in Oak Ridge confer- 
ences — designed essentially to acquaint them with such sciences as nuclear physics or 
molecular biology, k) that- they, in turn, can consider ttie policy implications— I have 
always had enthusiastic reactions from them*+o this experience. When asked to be more 
specific about their gain, on^ social scientist at^the associate professor level put It this 
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way: "Before I came here, science was something way over fhe horizon. Now I know 

* f 

more about if. '* Apparently he saw a difference between Oak-Ridge^ scientists trying to 

t . ' ' ' 

1 understand physical and biological phenomena and his own efforts to understand social ' 

ft 

phenomena. He did not fully understand that both were ottempts at discovery, and that 
what was new and different to him was the sub^^ct matter, not the process. The impressive 
verification techniques which the physical sciences have developed sometimes cloud the 
point that all scientists are engoggd in the process of discoyery^, even though the process 
of verification will be shaped by the phenomena being analyzed, 'and therefore might 
differ from*one discipline tdj^other. Thus, physical scientists tend to be separated from 
the community of scholars with which social scientists interact on a regular basis. Collab-| 
oration is made difficult enough by different subject matter withrmt nHHinj barriers resulting 
from erroneous images of technical specialists as individuals somehow alien from specialTsfs 
in social phenomena, merely because methodologies differ v ' "^S^ 

Finally, even if wfe were well trained and Well educated, comniunication between the 

t 

disciplines would be made difficul^^^fhe sheer quantity of knowledge in each field, as 
noted earlier. The-morp one l^ows about a spetialty, the easier it will be to communicate 
with specialists in that field, H^re, however, we have to let the problem determine how 
much we neecTlo know ai>wf its >ect>nical aspects. Nonetheless, a social scientW whose 
problems have significoM^jpcrtSntific^r technological components wiM have to absorb quite 
a bit of technical information to become skilled in selecting what is pertinent. The more 
Ke works in such problem dreas, the mdre he will find himself at ease in searching for the 

S '. • % ' • 

relevant information in the technical literature, thus gaining general familiarity with the 



4 



er|c 



51 



32, 



substance of the technical areas. 



Clearly, fhe\drive for conceptual integration will not be without its frustrations and 
failures. It took a bng time to arrive at today's high level of specializatioQ. The result- 
ing excessive compa^tmentalization of our thinking will not "be overcome-quickly, Con- 
ceptual integration jlv^j^equ ire special, long-term care. 

A significanfjfirst step in seeing how different modes of intellectual activity can be 

* f 

effectively coord ir|ated-m research and teaching i^ a willingness to listen sympathetically 
to persons trained:in disciplines different from one's own. The Oak Ridge conference 

took this first step. Plenary conTerences are reasonable ^nd sometimes necessary initial 

/ 

efforts towardjposening the intellectual apparatus of narrowly based specialists. At both 

7 

^he Oak Ridge and Beirut conferences fhere was an expressed desire to go into gn^ater 
detail. It is important to follow up as soon as possible with frequent, smaller working 
sessions where one can develop the data needed to defise certain problems (including prob- 
lems of communication) and begin to discover what it is we want to integrate, for what 
purpose, and how. 

It is important that the kinds of exchanges of ideas and experiences stimulated by 
conferences occur, as a rule, with some of the some individuals present each time. In 
terms of physical proximity this can easily happen on a university campus. A leisurely 
approach to interdisciplinary communication is to converse daily on a university fcampus 
with colleagues from different disciplines so that some understariding is developed of the 
subjec^ matter whi5ii comprises a discipline, the questions it asks, and th^techniques it 
develops to answer them. Understanding and respecting the language, pers*ctlves, and 
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substance of disciplines other than o=ne's own is a pretondition for collaborative efforts by 

specialists. This is especially true for those who do not come to interdisciplinary communi- 

cation via a, problem that already involves them and for which they already recpgnize the 

importance of contributions from other fields of knowledge. Having begun communication 

at this hevel they may discover specific problems which require inputs from the social and 

technical sciences for their proper definition. The coalescence of specialists around a 

problem which involves them professionally provides a congenial setting for discovering ^ . 

useful combinations of specialties and ways these can be made mutually reinforcing. 

A*^3roblem orientation" emerges as a catalyst for improved communicaMpn between ^ 

social and technical scientists. Cooperation toWard solving problems which concern both , 

social and technical ^^ntists professijhally is one of the quickest ways to begin meaningful 

communicG#ion. Such an orientation cqn better define a problem, provide a pedagogical 

experience for the specialists involved tind, important for continued activities, can lead to 

social relations — outside off^urely professional exchanges--where learning by osmosis tan 

go on. The social scientist, from his viewpoint, can play a dual role of participant-observer, 

since study of the scientific subculture may be one of his main interests in addition to the 

particular problem under collaborative analysis. In studying the scientific subculture itself,' 

he has, to depend for information on the goodwill of the technical community as he examines 

Its place in society. Technical scientists are not Mkely to undertgk^e this^ kind of research. 

In any case, in the study of public policy for science and technology the professional 

% 

responsibility for establishing communication links'lieS with the social scientists, for th'e ^. 
problems that science and technology raise. ore mginly sotial problems. Their resolution may 
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well require fhe appiiGOtion of physical and biological knowledge. But, unless ^hnical 
scientists have an extremely, strong sense of social respoosibility for the use oT their find- 
ings,Nthey will not usually consider it their professional responsibility^to communicate 
knowledge bearing on national welfare unless prodde'd to do so. They may not even recog- 
nize .the public policy implications of their work. Thus, the initiative for communicating - 
with technical specialists fall to the socipl scientists. 

In experiments with interdisciplinary activities it is important to involve persons' whd 
want to communicate and who can explain theiTwork to g^her specialists without having to 
use the jargon of their particular c|i^cipline'. There is somehow, something suspect about a 
person who cannot convey what he is trying to do, or who makes i^ difHcult to grcrsp what 
is necessary ,to understand him. One may ignore his jnform^tion, but this may be to the . 
detriment of the problem-solving effort. ' , • 

It is imfJortapt to lead from points of strength when charting new areas in a par^ular 
academic setting, A liberaUrts college, a technical institute, a university -with profes- 
sional sckools--each may y/eli design different kinds of programs.for the "study of science 
and public policy. Faculty seminars need to raise questions of academic objectives in deter 
mining the shape and content of the programs. In outlining their form and;substance the 
faculty-itseK must become sensitive to the requirements of interdisci'pliijary effort's on the 
port of individufil professors and on the part of the institutiort. Both individuals and the 
institution have responsibilitffes to create supporfing environments. 

Simultaneous wiWi faculty semjnars that may be convened, I would recommend student 
seminars with the same mix of specialties (or majors), a similar assignment with regard to' 



esfablishirig programs, q/id djalr amoonf O^utonomy. It would be, more fhan inferesfing 

to $ee wK6> fhey^ come up ylfhMfi fh^ y/a^ ofideas*. Their inyfCffi6n$ for inferdlscipjjnary*^ . \ 

^ ' ^^»^ • * t f I * 
' acflvifles qre likely fo b^ few^r-- if you ;:afch fhem early enough in fheir eduqcfion— and 

- * - 1 • — - — > — - — — — - * - — - . . , • . 

fhe jresu If 'may be. innovative. 4f \i imporfanf fo design these sfudenf seminars carefully 
^> and vifji.fhem, asr well as f^e faculty seminars, field trips, or any other exercise toward 
achieving projp:am's^which Ore orga^^aMv^related to the acaderhic setting, as experiments 
/\ ' in search of more effectivfe moties-o^^BRng for teaching and research purposes. Flexi- 

/ ^ ^ bility in testing"* ideas most b^ rtjaintainerf for optimum results. It would be quite a stimu- 

• ' ' ' ' ' * • ^ ^- 

lus to other puDgcpms if these experiments were repor.ted candidly. '* \> \ 

Finalty, when b plan of -cfction--+hat i$, . a p^^^am— is. formulated, it Is. important 

t ^ V. . . ^ * - * ' • ' ^ 

to make e)^plicit its implicati©ns for the established,: but perhaps no' longer .relevant, ways 

*• ^ « , * ^ , 

' ' , ^ : , " ^ • * ' ^ - ' , , ^ 

of the university in order to detejmine its chances fc/rfjsefyl work. A system of rewards' 
^ must coYrespond in some fcishi6n to the objectives set f6r the program. • ■ 




SOME PROBLEMS OF CURRICULUM DEVELOPMENT 
By Lynton K. Caldwell 



.first problem in curriculum development in a new field of stucTy is delineation 
of the field. When the field is tK^frtteracti'on of scien^^^-'dnd technology and public policy, 
tf^ task of definition is, to say the least, comple)^ Science and technology have been studied 
from several disciplinary viewpoints . (Reference! to some of, these approaches are appended 
to this paper). Better known %mong these viewpoints are those described as.(1 ) .thevhistory 
of science;. (2) the philosophy of^scieoce; (3) the sociology of science; (4) the political science 
of scien<^3nd, (5) simply the scierfte of science. There is* potentially, and often in fact, 
in specific university courses and in the literature a considerable overlqp among the^e view- 

;V ^ ■ . • 

points or approooies. Each'of tKestg approaches may also be taken toward the study pf tech- 
noldgy, but in mdny instonces science-based technology is subsumed jn the term 'J^ence.'*^ 

It h less important io idenfify the oi/tec limits of. a new fie^d of sludy, which are in any 
case a[way5^chang]^ag|ifhan »cturdtely to define its'^core . But the*^tudy of science policy, 

:<fn onion or perRaps tt\e earth, hos a core that may, so lb speak, be peeled off Jn Jayers. 
Not everyone d^*cee, how^V^er/ as tt> wWch are the outer and which the hnner layers. 

In my view, the innermost jDj^mosfbasi^ layer in the divisible fisptpts of science 
policy is the impact oSkfcience ond technology on sQciety : In the corrfemporary world the 
forces of science and technolc^y/ although conceptually separable, are in fact so mutually 
dependent and synergistic that f prefer to bjring them fogetf^er in tffe composite expression 
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"technosiceace This^does not rule, out separation of science from technofogy and vice \ 
, versa whe^e they are in fact separate phenomena* But in modern society' they tend to com- 
, bine to'fprm the syndrome of the universal technoscientific culture that now overlays 
"traditional cultures. among the more 'advanced ' Nations of the« earth. I believe the impact 
of scientific concepts and technological innovations on society to be the most fundamental 
aspect of the policy question, because it is through inquiry at this layer or lev/l^^t tffc 

with a consideration of the meanings 
of science pnd'techndogy, their relationship to modern culture, and their impact upon society. 
^ "^l^aless there is at [east d minimal appreciation of the force and effect of technosicence in ^ 
the world of todgy, considerations of public poUcy for science and t-echnology are likely 
to lack persjiectrve/depth, or full significance. The cyberne.tics of techn6scientific policy 

♦ issues is, of course, the essence of this major subd ivision of the field of public policy for 

• science and techoo^ogy. Elaboration and detaile4»examination of specific aspects of Science- 
policy interaction lie fartHer out from the very core of technoscTentific policy study.. ' 

V/hether this aspecifof an instructional program is properly described o^politicaj science, 
tociology, social psychology, or merely^as generalized behavioraj sciehce seems unimportant 
* when one 'considers fhe'folally interdependent. relationship of the subject matter of t-h^e' ' 

disciplines to any adequate understanding of the role of science^Tln society and it* eff^t 
^upon government.^ This cr|>ss disciplinary fusic/n^has presented no curriculum pgjblem tjius 
y far. at Indibna University, j It could give rise to difficulties i^r universities where traditional 



^disciplinary lines ar* jeaj^u'^y guarded, but in these institutions, it^any yet remain, thie 
study of public policy for ^science and technology would not'^be likely to flourish. ' 



} 
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Between the inner core of social impcfct and'^the outer layers of specific aspects ,of 
techndscience-poblic policy interaction lies the area of investigation wjth which everyone 
who stucfias, public policy for science and technology fs concerned. This is the layer or area 
-where attention is focused upon the ways in which government's deal wirh science as an 
Institution and a resource. \\ is the area in which publjc policy for higher edyootion, for 
research and developnrnent, for international scientific cooperation 'are considered and in 
which the effects of technoscience upon politics, law and public administration are expfored. 
Four-fifths of the first semester.of the Indiana University seminar cover several aspects of this 
mojorJirea of the field/ This is fbe area of the study that seems most closely related to 
political science and to the study/bf public ad(iiinistration * It is the orea^represented by 
most university ccJurjses in science ahd ptfblic pplicy and may be considered as providing the 
common and characteristic subject matter and focus for^the field. ^ - 

Extending and summarizing this commentibn delineating the field, several generalisa- 
tions may be helpful. First, the field fs multi-disciplinary, but with certain^traditlonal ^ 
disciplines assuming d primary role in different phases of the subject. Second/ it ^ivides 
readily into subfields and into topics for which fairly well deHned lfterahjres,ar^ available 
• and for which seporate^and specialized treatrnent is feasible, ^hird, the inner layers or ^ 
corc^su^ect matter o^the field imply an underistanding of the nature and ^ignificahce of 
science and techinology, but they do not require unlimited ;jubstantive scientific knowledge. 
Obviously, knowledge of one or more sciences and of the history of science would be highly 

beneficial to anyone woi*king in the field.. Sojne 'knowledge of th% substaftce of science 

] 

becomes necessary-where, as in Topics 16-30 ih the Indiana Seminar, the effects qnd impli-* 
cations of specific technoscientific theories oij larqctic^^are considered. • 
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The foregoing rertjarks assume the existence of a field (or, to paraphrase Kash,' a 
"non-discipline" rather than g non-field). Whenever there is a systemic bo4/6f phenomena 
amenable to study, a field for studv ejcists. As Brewster Denny has observed and our 
bibliographical studies at lndiana^ave*confirmed, there is p-large on'dT 7t|^rour literature * 
on science and public policy awaiting organizotion into an academic field of study, ^The ^ 
fields of inquiry hove already been identified by writer^ and researchers. 'The orgpnizotibn 



e bibliography that is bfeing published at Indiana University this year with NSF cfe'si 
and the design of ffJ^^ourses at Indiana, Purdue and'at m^t of the other schools 



of the bibliography that i^ bfeing published at Indiana University this year with NSF cfesis-'' 
tance, 

now offering instruction in the field hove, in the main, followed the toaical groupings 
indicated by the literature. The organizational problem is not formidable as it might at 
first^seem. • . • ' * 

More serious from the viewpoint of irlstruction and course planning is the level of 
generalization. This has been a continuing problem in all disciplines ond will presumably 
continue to be so so long as knowledge e^jpands. In a^new field the task is especially 
difficult becouse there is little by way of evaluated experience to rely upon. Traditional 
academic respectability usually indicates narrow ^cope, low level of generality, and 
elaboration oftj^e subject matter in depth. Although I would certainly be opposed to levels 
of generalization that. were detached from a sqjid informational base, I nev^theless believe 
that the very purpose for which put^ic policy for science and techndl<5gy is studied implies 
a relatively high level of generality 0 

The levels of generality indicdted b^^^t^jpics of the Indiana seminar were selected 
upon the basis of trial,- conjecture, and experience in other universities. Among the 
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considerations refevanf to/inding the appropriate level of generality is the informational 
bdckground and comprehension levef of the student and the state of the literature, gin 
addrtion, a very practical consideration is the ability^and inclination of the instwctor, 
.As to t"he relative merits of extension in dep,th or breadth^ would paraplirase a remark of 
George Sarton by saying the both approaches . .are equally inexhaustible; they are^ 
equal inHnfjnrfude. " Ge'r^erbl.kndWIedge as Sart5n noted, is not the same as universal 
knowledge: ",One may know a general field without knowing every detail of it. " 

In planfiing the Indiana University seminar we havfe tried to oW^^^rystalizatioi^ at 
any fixed level of generality. The course Is a response to the needs artcKnterests of stu- 
dents. These needs, Mtt^jests, and fheinformationaTbackgrounds of students will vxiry. 
We have* therefore designed a course^syllabus that w^^^Jioye^-mtSSc^^ for the 

ind^^ua^, will facilit^ study on his own initiative, and will permit in-depfh stud^ to 
be tdrried as far as any student is able to take it. Topical outlines ofid absfjacts provide 
a detailed and comprehensive overview of the subject'matter of the topic The outlines 
suggest the range, %omplexity, and ramifications of thef topics, but this does not imply 

".. U ^ 

that all sgb-topics are to be studied. in equal depth or, ifKleed, in fleptJi at all. Almost 
every topic in the course could be easily expanded into* a fulf twb-^-thre'e semester hour 
course. The references, keyed to**thej^tCjpical outlinifs, provic^e^s extensiveKjnd thorough 

coveroge of the topical field bs all but the most spe.cialized Interests would require. 
Neverthelek^^ the level of generality will be a matter for decison in any given course for 
any specific group of students. The fihol geij^alizafion that I would offer «fi^his problem 
i^ that the most productive,and defensible basis for cfecision here is the learning process of' 



'the sfudent. Whatever focilltate^'Ttfc^^nt Ifearning, and inttlat#ve in learning, would 
seem to me to be meritorfous^^ 

In any new field of study bibliography presents problems. With the current prolifera- 
tion of publication, sheer volume of material becomes problematic in, many fields and pub- 
lic policy for*science and technology is one of thes^ When, three^ears ago, we began 
to deVelop a curricul/im at Indiana University, we^^^urrnl^ed that the ^Uci,ty of published 
materials would--be a major handicap. But \^^e soon learr|||lthat the reverse was true and 
that there was a yery large literature in existence that had not been identified. The refer- 
ence base for. oyr seminar consists of, approximately 3,000 articles and^book-s arid we con- 
tinually f?nd materiols that should be added. We have recently published the first volume ' 
of a bibliograpl^l^f science^ technofogyv*' and public policy with the assistance of ftie 
Nationol Sciens^ Foundation . This 500 page volume lists and annotxites books, monographs-. 



and government documents. For the second volume we alr^ac^ have brought^ogether twice 
li a^c 



OS mucli addltional\material from an already selective list of journols- The bibliogrophy. 



plus a new blWiogrophical service by the BatteUe Institute and numerous specialized biblio- 
graphies now available, should greatly ease the problem of the selection of readings for the 
designer of r\ew courses in the field. 4 ^ - 

Two different kinds of bibliographicol problems,'^owever, emerge from the nature of 
the literature . First, it contoirrs few, if any, genefol systematic works resembling textbooks 
Collected e4ays ond symposia are numerous, and lo mojor subfields the^^jre comprehensive 
studies thaf tould provide basic reading for courses in, for exomple, the history of American 
science policy. General systematic works will probably appear in response to a developing 
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clientele. A second proj^lem, for which rt^solu*|pn is less obvious/ [s fhaf of rqpid change 
in the literati^. This circumsftnce is also characterisHc of all fields*of study today and 
especially in the sciences. The pertinence and vitality of a course in science policy are 
greatly increased by use of contemporary materials, and this requires use of the journals, 
Congressional committee prints, and other government documents, and frequent arKl some- 
times legally' questionable use of Xerox copiers. 

The use of contemporaneous material does pose problems of cost xand-Ume . The peri- ^ 

H . . ' . A' 

odical literature is distributed over a much wider range of journal^ than Is *characteristk of 
the established disciplines. Qur bibliographical work has indicated that there are at least 
fifty journals that regularly and frequently publish pertinent material. Unlike the disciplines 
of economics, physics or engineering, thelWare presently no journals exclusively devq^fed to 
the subject matter of the field. Possibilities for such a journal are currently being^onsidered 
but the nature of the field itself suggests that a wide dispersal of published writings rpay ^ ' 
always be expected. The investmenf of materials. search-time by the instructor may there- 
fore be expected to b^ greater- tban in most other fields. , « ' , • 

Exter>sive.use of periodical material implies cpsts of replicdPloD. CopyfjgKt require- 
ments also complicate t^e use of journals, as some reproduction of articles is usually neces- 
'sary. These problems remain to be coped with X3S no immediate convenient solution. appears 

i ' ^ . ^ ' , : 

likely. Money for materials replication should, however, be prpvided in the budget for 

.If . , * ' * 

any new course or prS^ram in science, technology, and public pdlicy. ^ 

A firKjl problem of currictilum development is the preparation of the instructor himself, 

the first generation of scholars in this field hoe been largely self-developed. They have 
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emerged from diverse academic backgrounds, often byilding.on successful careers in other fields 
of scholarship or of public service, Hqrrison &Kpwfl^ Don K. "Price, and Eugene Rabinowitch 

" . ^ * 4 

rtjay be cifed as cases in point. We ate novy beginning to receive the first products of a second 

N 

generation of scholars whjo have received'at least some formal training in the universities that 
have pioneered in this field. It seems probable, however, that there will continue to be a ^ 
horizontal movement of scholars infb thls^field^b^l^i^^ lines. The natural scienc'es , 

from the outlet of this development have been a rrlajor source for leadership in whal is essentially a 
social science, although multi-discipllhary', field. I believe that the conti%ia>ion of this 
cross-disciplinary flow' is indispensiUe to the vitality of. the field and should §e encouraged. 

We need to create suitable opportunities for posf-doctofal reconversion of scholars who 
> bring competence in particular sciences into the science policy field. Existing post-dbdtoral 
^'^rograms are general!/; intended to deepen^the competence of the scientist in his specia I fiefd 



^ of investigation. NeW types of post-doctorof gfants may be needed if scholars trained in the 
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sciences--social as we^l as natyral — are to contribute with full effectiveness to the fiet^of 
science policy stud^'esi * ' . ' 

At Indiana L^iversity we hav^^^d our entrance into this newly developing field a 
challenging and excitii^^ experience. Our efforts have been confined A the graduate- level of 
instruction. The studjj^ of public policy for science and technolog^wiJI probabjjpfemain pri- 
1^ marily tJ graduate fieljj. -In the developmental phase of curriculum-mojking it is easier and more 

^ 'economical to work" with relatively smaJI numbers of relatively mature students. Ultimately, 

! ~ • ~ 

however, syme part oi the science and public polFc^ curriculum should bet madfe available to 

undergradua». But. iKis prospect opens another very large field of discussion. It is related to 

\ ^ ' ^ • V. • * • / ^ 

• .the very large question of how best to assist undergraduate understanding of science, both in 

substance and as an influence in the world today. For these matters other discussions at other" ^ 

i. ^ • " i : 

tjmes and places will be necessary . . > ' 
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REVIEWING AMERICAN SCIENCE POLICY 
By Philip B. Yeager 




I am not quite sure that I can say exactly what science policy is. It seems ToH^e one 
of those phrases that has come into popular usage without any generally agreed upon definition. 

•In fact, '^science polic/' reminds me jj>mewhat*of the old story of th^ blind.man and 
the^ elephant . It depends on which part of it you have touched — or which part has touched 
you. In short,. there does not-appear to be — and quite possibly there cannot be — any uniform 
concept of what science policy is intended to do, let alone what it may be. ^ , 

Now, haV'Ing sald tbls much/ I will proceed to soy what our science policy is, or 
what I think it is — if you wiji overlook the anomaly* ^ . ' 

Please keep in mind that I am talking only about the policy of our natipnal government 
With regard to science and technology and then, for the present anyway, only in a domestic 



sense. 



What rs the domestic science policy of our government? [ view It in very elementary 
terms as first the contlnuirig c^velo|)ment of science and t^chnolo^ at an optimum rate. This 
•development Is of mgjor importance to the nation. Why? 'The re are three mafor reasons. 

^ ' , ! . 

1 . Improved science and Its applications can help us solve the severe problems which 
afflict our society. This includes our national security and has special reference to weapons 
systenis and their deployment dnd use; it includes our efforts to deal with deteriorating ph^ical 
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environments, with crime, with urban decay, with automation, with congested traffic, with 
medipal care, with racial unrest, with the econom^ with bverpopwiation, and, perhaps most ' 
of with understanding the ecology of the planet. 

2. Improved science awd its support is^necessary in order to supply new muscle and 
intellect for our educational system — without which the ^uture would, inJeed, look bleak. 
Government has come to depend on the educational institutions of the nation fdr the bulk of 
its reseaT^ivQeeds:. Those institutions have similarly come tp depend on the government fo> 
aid in developing fneh^^de^ce facilities and research projects. It is a two^/vay street and 
a fcx:t now rather freely acknowledged on both sides. 



3. Improved science is valuable Cor it$ owa'sake. It is a significant part of th^ / 

' ' ■ • ^ . . . • ' ^* 

evolution of human 'civilization . There was a time, and no so very long pgo/ when the bi/lk 
of our civil servants in "any of the three branches o*f governmenj-^ certainly did not construe 
science in the pure pursuit of knowledge as a very proper object of thte taxpayer's dollar. 
The scales probably began tp tip in the^post-WoHd War II era when Americans became aware . 
of the debt they owed to the '^ure" science of Burope --end espec'ally to Enrico Fermi-, 
Niels Bohr, Albert Einstein and Lise Meitner^ — an ltaliar>, a Dane, ari Austrian and a German 
Let there be no mistake — th6^4al political motive behmd even siJcK acts as creation of the 
National Science Foundation was hope of practical gain of one'sorNor another. But we in ^ 
government, had at leatt pr0^gressed to the point where we recognized that we had to know the 
basic tricks if we were to pull any applied rabbits from the scienffTic hat* Since then,. I , 
believe there has developed a much rr^ore intellectual and sophisticated view of science by 
Congne$s and the Executive cViFefs, It is'not universal by any means — but there is nov^ 
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large number who recognize the intrinsic value^of science not alone for what it provides * 
materially, but for its promise in letting man Iiv6 in harmony with and understandjbg of the 
natural world around hTm. \ 

s 

The second element of our Federal science policy is — in view of the foregoing 

reasons — to support science and technology wherever and whenever feasible, in thfe univer*- 

sities, in industry, in the non-profit organizations — within the government itself. 

And so in the past two decades Unc le Sam has evidenced a willlngngss to put fpx- 
• , * - «^ 

pgyers' money to uses which would hot have been dreamed of^- let alone tolerated, three 
decades ag'o. Prior to World War II federally sponsored research was aimed almost solely at 
agriculture and electric power, with a little on the side devoted to aeronautics and certain 
aspects of transportation an^ defense. Today a^ dcrzen or more federal^gencies are putting. 
$17 billion into research and development — almost ten percent of the federal budget — 
ranging all the way from lunar landings to oceanography and from auto exhausrf controls to the 
sex life of the aphid. / , 

In effect, a new meaning has thus been given to the constitufionah "science" clause — 
one not particj^larly contemplated by the Constitution's chief protagonists, -Madison, Hamiltoa, 
and Jay, but one undoubtedly in accorA wirh the thinking of.such early technicians as Franklin 
and Jefferson, • ^^^^ 

The third element of our federo^rcience policy has been, op to thi^ peint anyway, 
that control of the support for science apd technolagy sbouldjnot be centralized. No one or 
two agencies should be responsible fp^feUerally. sponsored research, nor should the main ones 
whose chief mission is r^sgarch, such as NASA, NSF, N IH, jAEC, 'NBS, ESSA;'Marine 



Resources Couricil, and Coasf and Geodetic Survey, be regrouped and housed under a 

smgfe roof.s The premise* has been, and if Is sfill accepted, fhaf federally sponsored 

-<* 

science musf nut be under the thumb of a single sup^r-bureau ^hich might easily provfi *' 
rigid, biased, or unimaginativgjn its role as comptroller , of all science^supporf. 

Fortunately, the gdvernment, the academic community, and industry all agree 
on this — and not only in regard tq^applied research, which is easily understandable 
from thf vantage point of ggency missions, but in regard *o basic research as well. The 
rationale for multiple-source fwnding of basic research is somewhat more subtle and complex, 
but it exists nonetheless and also seems accepted up to this time. 

, Is this really a ruational science*policy ? |t certainly is not a ve^ complex, struc- . 
tured or detailed policy. It really is not even an enunciated or necessarily a permanent 

• ; . ^ 

policy. It is mostly an- implied^odus operandi. And it does not begin to explain how 
things work with regard to priorities, the relationships between administrator and scientist, 
the problem dfthe poor versus the rich university, or of geographical distribution!^ It does 
not attempt to describe the scientific esfate or the "establishment," so-caMed-^though 
many qre convinced there is sujh a thing and fhat it really deterniines American science^ * 
policy* . ^ , ^ ^ 

But all of these matters are fuzzy! *!t is very difficult to puU out any formula or 
observation which can be stated as a unlfbrm, predictable policy with respect to any one 
of them . 

, - r 

To take one example — >he 200 BEV accelerator proposed for Weston, Illinois* What 
rationale i$ behind the Ri^<|^ty given to the accelerStor? (Not that given to the facility 
itself.) Who was most responsible? NAS? The Congress? AEC? NSF? OS7 and FCST? 



PS AC 1. Or was rt fhe remnants of fhe^d World War |l Lincoln Labi-Los Alamos a^j^hose, 
guiding- lights are somefimes allege(^ fo have be^ dominafing U.S. sciendig eyg'r since? • 
*^ Whal^lkgic acfually governed fhe select lon 'of fhe sife? And,4in fhU case,^ did an "in-group." 
make fhe rec^omroefKJation; and if so, was ifs real advice followed? These are questions on 
whickwe have all read much and speculated much. Cenainly, they are questions of policy' . 



Just as certainly, very; few know the- j|j||^ers, and I -sometimes wonder if anyoi^b knows them'.^^ 



• ^ut th'e point he.re is to suggest that many of the'important detqils of federally assjsfed 
soieotifid endeavor in this country are 'decided without responsibility to any policy, formal 

^ or -flftorfT\al, other th<|p^the rather general one here outlined. Whether or noMhis is a good 

/ ... . 

• <^ . . . . ^ , 

thing, of course, is open to discussion.* * ^ , . ^ JT^^ ^ 

Suppose we speculate a moment on the immediate future of goverftme^nt-sponsored . 
sciei^ce^i'n this country. We'have alTheard^many pr^dictions,"Tnost of theqn gloomy. Soq^of "^ 
this stems from the graduate "sKjder^t-draft problem,' some ^rom' the goLd proble^^ome from the 
pressures on fedejp^^^^^ to g^t out of basic rematch, 'but most of it comes fro^'^dmpeti- 

t-ion with other ne^^mWW^ and sociaf, which have J^Qfrie^compell ing. Everything you 
have read iTi the trade Hfels on this score inireceht months has been pretty sc^ary^ but I dm 
not so sure thlngiioVe/ail Jhat blgck. , Let us look at .the\l969 federal buclget, for .example, ^ 

. at iona I defense accounts fo[ forty-three pprceot of it, ab6ut;$80 biljion, which-^ 
afohe is about th^samtf" as the total ' Tederal budget of our heqvies^t World War II year§r^ Clearly, 
^bmBone-i's du6 tojet hurt. And they hav^ been. But how has resea^oh and development fared? 
Six agencids have experienced cuts from the 1968 level: .'Agricu|tbref^$15 millTon; . 
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Maritime Administraf ion^ $7 milkion; HEW in healfh facilities construcj-ion, $29 miJiiop; 
^^EC, $24 million; NA^A^H47 milLioft; NSF in institutional programs, $31million. 
This totals $553 mill ion. Bui" overall federal research and developmentis 4jpover 1968 
by pfearly'a'billion do\\arS'p^JS^.6 bill ion— or-' over abillion dollar incr^se fo $17. 3 

billion, depending on how or*'' classifies certain items. Either is on all-fime fiigh, The* 

^ «♦ ' Y , 

biggesf port pf fhe inprepse, naturally, Ts in mi lifary-sponsored research. Yet it sefems 

significajit thaf^ in spife of the squeeze, civil research and develc^Dment js up nearjy 

$70 million \o $6.9 billion— or to $8.4 billion if you counNaforf^ic energy research factors 

hicH has.^^cial signifkance for bofh fhe military and civil. / • ^* 

ere are s«verat%vpys of viewing these* figures. One is to note a drop in the 

annual percentage increasOk. It is up abouf^our-pnd-o-half percent from 1968' to 1969. 

Th is compofes wifh'the Eisenhower years w»i%i research and development increased on q/j 

annual a^erojge of fifefeen percent and the Kennedy years when .if increased annually by 

sixteerl-and-a-half percent. .The Johnsdii adm.intstrafitn has seen an average incireas^ of 

aboot three percent. Some people bemoan this as not doing much more than kee|i)ing pace X 

-with inflation. . ... ' - 

■■ ■ ■•..••>.:•■ 

NHowever, I am nof willing fo>e€d info this a disenchanfment wiflAtience and ^ 
technology op the part of the public, as some observers do. The dawn of the Space Age,' 
w|ij|;i trenrvlndous spurts ip^research and developmenf, and by no means all of it for space, 

i \ * " ' " " ^ , 

came in the Eisenhower-Kennedy yefirs. A*nd fhe greaf rnllitar/ demand for dollars has . 
Ibeen'olmost exclusively within- the tenure.of Presidenf Jbhnson. Think what you like 
about Vietnam or our civil disorders and eroding environment—it ij hard for me to esjiouse 
any special medning from the fact that fhey exist 'simultaneously with a slow-down in science 
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spending, ofher fhan a nafural com^tfion for a li^mifed number of dollars. The case for 

fhe public's caring less dbouf science may be a good one, buf if does nof yef seem fo have 

Q fruly substantial base. " . * . , 

• • Of moramertjnence, perhaps, is a comparison of research and development spending 

with the controllable pdrt of the budget. The Bureau of the Budget puts notional defense in 

a category by itself. It then list^ertain programs as "relatively xincontroUable^" These 

mclude Social Security, Medicare and similar trusts of $38:5 billion^Jjaterest on the publ" 

debt of $14 billion; public assistance, billion; veterans benefits $5.2 billion; farm 

price supports, $2.9 billion; to give.some examples. 

This leaves, out of the overall $186'i)illrbn budget, $39.5 billion thaf is 'Velatively 

• • . ' ^ >• 

controllable." If consider all of the federal cbmmifments to 'research and development 

ds "^controllable'' they amSunfto almost forty-four percerjt of the confrollable part of the 

' \ ' ■ . ■ ■ * - . ^ . . • " 

budget; If we eliminate military" research aqd development, the civil portiiorr is still 

twenty-bne pertent of the controllable part of th^ budget. This seems to be a pretty high 

figure, acfd it can be left to the reader's own assessment whether it signifies a down-grading 

' ; • • 

of science and technolog/.* • • . 

- On the oth^ hand, there can bejittle doubt that if our mHitary and soc4[^J ^support 
programs eontinUe to escalate, 'competitioh for funds in the "confrollable" part of the 
btldgqt Js bound to get. tighten and tighter. Science will "h^v^ to#fight to maintain its 
relative position in the affections of tKe,federa[ treasury. I om not competent to make 
any suggt^stions aboutliwhat to do cA>out it, ♦ But I shall quote the recomrtierfdations of a 
member of Congress who Ps an "old pro" and wljo is by no means antagonistic to the federal 
support of science pnd te'chnplogy. * . 
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y First, tlte seienc« domrnun if y should take greater pains to moke ^ 
that its effbrft contribute direpily and indirectly t(3*^ogr6*& 
benefiting every mdtf, v^^on and child in4hQ country. The pyblic 
won't buy science fcp*scienc;e's sake, so selj it to them for their own \ r ^ ^ 

^ftO^. The'public^iriterest is in'the ■'ftucntin H^ences*— man as a 
^living being and maa fn his environment. Thqt is where it is going * % * 
to put its money .'^ Adjust yoor research priorities to the public's 
priorities to the extent- you can, Tfie p^ublic dpei not askJor*,a rponey- ♦ 
back guarantee*'if your-^dea^ fails/ybut it wants reasonable assurant^ 
of some visible benefits 'if it s^ce^ds. ^ ^ 

Second, the public should be reiYiinded cj^aselessly by scientists 
of thejr vital contributiohs fo na1;ionar security . There is no function ^ , . 
• more appropriate for the Federal ^v^rnment than to provide for nqfiortal 
defense/ And there is no other purpose for which taxpayers more willing7 . 
ly approve expenditures, I do not mean fhat ever^ research pig-in-a-poke^ 
stamped 'nationa^^security possibility' should be fandei. I do meonihat * 
where reos^inabLy there is such o possibility you have ^ responsibility to ^ y. 
your pj:<^ssion fo'^cnake it clearly kripwn, . . * 

Third, ) respectfj^pK' recommend that 'you stop knocking excflu-^ 
*sively on Uncle Sa'ai'Tdoo/l for your research support and start hitting ' 
I up the rich private foundations for ^bme 6f their money. They have 
largely stayed away from grants to the phy^ig^ scientists. They liave 
done so be(pdus6^the governi 



>vernment was suppjSrtin'g them generously . Now 
,that this'^is no longer a fact, it sh6uid.be made known fo the' foundations 
and their assistance sought. f , • ' 

• * " , / 

- , I simply bring fhis to your attention for what it is \yorth, and I do not nede 
suggest it as a method that ought to.be fallowed. It ma/ be offensive to many scientists 
for a variety oi reasons, Byt F, would pSinf out thdt when bne is dealing \6^ith monef^ of 
^this magnitude, 'one* cafJnot help conflicting and comp^tirtg with tHose of a pragmatTc— 
anjd usually piVsuaslve — rum of mind. Maybe, m the final analysis^ it olhdepends on . 



whefher, in the mind of the scientist, the game is worth the candle^ is worth i^e^ effort to 
develops real public understgpding of the value of scieWe to society, ' ' 
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If it 4s any comfort, the scientist might keep in-mind that Uncle Sam is now-pretty 
well convinced that research and developmerrt is o way of life. He has to have it in order, 
'fo^help solv^'the enormous protl^ms which confront him. And, as Vice Presicjent Humphrey 
ijeceritly observed, in one way or another IS^Ie Son? is go!ng to get th% informatron and 
expertise that pufetTj: necessities fequire. ^ ' 

Meanwhile, a con^iderobl-e ferment is going on -within Congress itself which may ^ * 
result iri ntew facetf^oF public policy which' could conceivably crystallize into^part of our 
♦cfidnce policy.^ jHalf a dozen'committees of both/House and Servcte are so engaged, mostly 
in p^onnection with spo^ific problems, however, sUch as t|^ brain drain,* research versus . 
t^dc^iing, socfal science support, •pollution and the environmental effects pf nuclear en^gy . 

• -The most brodd gpuge activity of^ which Lam aware, however, fs'that of the House 
of Representatives^G^^ittee on Science, and Astronautics in- connection with Technology 
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Assessment, We -are making strong efforts to develop new methods of assessing te*cbnologx 
and pb.rViqularTy' a capofcqf^iy w^thing the Congress to gauge correctly whe^'e we shbuld 
*p^ce o\jx support for applied sci^en^e. Tov^ard this eijid Congressman Daddario has intro- . 
duce^d exploratory legislation for^the creation of d Technology As«^5^$ment'B6prd within 
the Legislative branchy have^eld semiWics with the socic^cientists on the subject; 
we pursuing ipdividual tectjnology assessment ptotslems.thVough hearings; and'we are 
controcting w(th both- the. Academy of Sciences and tfie Acaderrt*^ of Engineering for 
specialized studies of technology assessment techniq<)es, ^ ^ 

The kind of assejs^rient sppken of v/ould cover all types of technologicql policies and 
problem^, ^or example, what do we- do with fedtrral laboratories which are^oh the verge t>f 
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^cbmpl^ing theif missions? Are institutional granh the answer to creating more "centers of 
Scientific excellence?" Can we*"avoid the possible disaster facing us through biological 

■•' * '• - ' {-. " ■ # ■ 

disintegration by promoting Q theoretical ecology?* If 50, Kow doy/e do it?: now do 

' we assess the pros and cons of such ideas ds damming Long fslancTSound, wdste disposal 

• ' * " ' '/ . ' ' ^ ' * * 

by deep-well dumping, building a fleet of SST*s, digging a new sea-level Panaa^a Canal, 

Or developing automated teachir>g aitls? ' ' . 

^ yjihat we are seeking here -at the moment *s not the answer to any g^en problem, but 

' - ■ " . . m " >■ 

a permanent, efficient mechonism which will heip us gauge thfese, thin^, help us bdlqncc * 
♦ ^^— I" ^ • , 

the good in technology against the evil, and do it before ^e have so' much ihveste^d that it 
is not economically feasible to break off or that the physical effects pf the new tectinoLogy 
have become irreversible, \ * , , v ' 

|*f and when we devilop such a mecHanism, I believe we wi|f have aView and 
important elem^t added to our sciei^ce policy. . " * , 
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